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International 


New export sales company 
for Eurofighter 


Formation last November of 
Eurofighter International (EFI) to 
handle Typhoon export sales, replaced 
earlier marketing arrangements shared 
on a regional basis by Eurofighter 
* GmbH’s four partner companies. 
These now have similar shares in the 
new organisation to their group hold- 
ings, comprising 33 per cent each by 
Britain and Germany, 21 per cent by 
Alenia and 13 per cent by CASA. 
Eurofighter export prospects then 
taken over by EFI included Greece, 
with firm interest expressed in 60-90 
Typhoons, followed by Norway, with 
short-listed requirements for 20 
Typhoons or Lockheed Martin Block 
50 Plus or Block 60 F-16C/Ds, with 
options for 10 more. Negotiations 
were continuing elsewhere for poten- 
tial long-term export sales of up to 400 
Typhoons worth over $50 billion. 


Joint European air 
transport force proposed 


Plans were put forward last November 
by German Defence Minister Rudolf 
Scharping to combine selection this 
year of a new military tactical transport 
aircraft with formation of a joint Euro- 
pean airlift force, to replace current 
individual NATO national airlift 
commitments. New German proposals 
for a common European transport air- 
craft pool include more leased or char- 
tered civil aircraft, as well as existing 
military airlift resources. 

Despite opposition from most other 
members of the NATO Future Trans- 
port Aircraft (FTA) consortium, 
Germany was then still considering the 
proposed NATO-compatible Antonov 
An-7X development of the jointly- 
developed Russo/Ukrainian An-70 
heavyweight propfan airlifter as a 
viable alternative to the FTA’s four- 
turboprop Airbus A400M. With 
potential budget cuts of same DM19 
billion ($10.2 billion) by 2004, the 
German Defence Ministry maintains 
that An-7X development and procure- 
ment could achieve substantial savings 
over the $6 billion A400M R&D 
programme, and production costs for 
288 aircraft, for similar operational 
capabilities. 


Frysian Flag ‘99 







With a maximum 47-tonne payload 
and 400-kt (740-km/h) long-range 
cruise speed, the An-7X could be 
produced for a fly-away unit cost of 
around $42 million, as against $80 
million quoted for the A400M, 
according to Antonov Design Bureau 
estimates in Kiev. An-7X deliveries 
could also be achieved, it was claimed, 
before the 2006 target for the A400M 
quoted by the Airbus Military Compa- 
ny. There were also some doubts in 
late 1999 over the likely A400M 
procurement totals. Quotations were 
reportedly requested from AMC for 
seven-nation purchases of only 200 
A400Ms, while German estimates for 
overall procurement have been forecast 
to fall to as few as 150-170. 

By late 1999, the sole An-70 proto- 
type had accumulated over 200 hours 
of flight development in a similar 
number of sorties, with satisfactory 
operation of its 14,000-ehp (10440- 
kW) Progress Zaporozhye D-27 
contra-rotating propfan powerplants. 
An-7X changes needed to meet 
NATO standards would be mainly 
confined to cockpit layout and instru- 
mentation for two-crew operation, 
avionics and cargo handling equip- 
ment, according to the Russo/Ukrain- 
ian Medium Transport Aircraft 
International Consortium, with which 
several German companies are now 
associated through Germany’s Airtruck 
consortium. 

Formed in May 1999, Airtruck 
group members include Aerodata, ASI, 
Autoflug, BGT, BMW Rolls-Royce, 
ESG, Liebherr Aerospace and VDO 
Luftgeraete Werk, who would partici- 
pate in An-7X development and 
production if it was selected for Luft- 
waffe procurement. In addition to 
licenced production of wing, tail 
assembly and undercarriage compo- 
nents, Airtruck plans a final assembly 
line at Lemwerder for the 75 FTAs 
originally required by Germany. BMW 
Rolls-Royce is also co-operating with 
ZMKB Progress in developing the 
An-70’s D-36 propfans to meet west- 
ern certification standards. 

Aviacor in Samarra, Russia, is now 
planning production of 164 An-70s for 
the Russian air force, and about 40 for 
Ukrainian military operation, In addi- 
tion to the An-70T, with simplified 
high-lift systems to match longer 
runway availability for lower-cost civil 
applications, a shorter-range twin- 


Exercise Frysian Flag took place from 27 September until 9 October 1999. In 

total, about 80 NATO aircraft participated in this Red Flag-style exercise over the 
ACMI range in the North Sea and other ranges. Most aircraft were based at the Dutch 
base of Leeuwarden, among which was an unusual detachment of US Navy aircraft 
from the USS John F. Kennedy. This detachment arrived on 3 October and consisted 
of six F/A-18C Hornets of VFA-82, VFA-86 and VMFA-251 (USMC). The Hornets were 
joined by two F-14B Tomcats of VF-102 and two EA-6B Prowlers of VAQ-137. Other 
more usual participants at Leeuwarden were: RAF Tornado F.Mk 3s of No. 111 Sqn, 
GAF F-4Fs of JG 72 as well as German Navy Tornado IDS of MFG 2. The USAF was 
present with F-16Cs of the 52nd FW. In 2000 another Frysian Flag is planned, with 

an even more unusual combination of non-NATO members, including Finnish and 
Swiss F-18s, along with Swedish JAS 39 Gripens. René van Woezik 


propfan An-70/70T-100 version is also 
being proposed by the MTAI consor- 


tium. 





NH-90 programme delayed 


Hopes for long-delayed contracts to 
launch production of the four NATO- 
nation NH-90_ utility/transport 
helicopter by late 1999, following a 
12.9 per cent cost reduction agreed by 
NH Industries for a multi-year 
procurement package, failed to be 
fulfilled by the turn of the century. 
Not only was the revised contract 
signature date further deferred until at 
least March 2000, but the agreed initial 
procurement batch of 214 NH-90s was 
further reduced to 196, now costing 
about $4.5 billion. 

These changes resulted from cuts, 
due to defence budget pressures, in 
first-batch German Heeresflieger and 
Marineflieger requirements, increased 
earlier from 67 to 134, in return for 
lower unit costs, but now scaled-down 
again to 80. Italy is taking-up some of 
the initial delivery options, however, 
with a planned increase in first-batch 
procurement from 33 to 69 NH-90s. 
The one-year stretch in the start of 
their deliveries remains at 2004. 

Other national totals and first deliv- 
eries in the initial contract were then 
scheduled to include 27 NFH-90s 
navalised versions for France (2004/5), 
and 20 NFH-90s for the Netherlands 
(2007), from eventual overall 
programme totals of 595 transport, 
utility and naval ASW/SAR heli- 
copters, instead of the 642 originally 
planned. Average fly-away unit cost for 
the tactical transport helicopter (T'TH) 
version is expected to be about $16.4 
million, with the navalised NFH-90s 
costing about $10 million more. 
France has selected Rolls-Royce/ 
Turbomeca RTM-322 turboshafts to 
power its NH-90s and Italy, the 
General Electric/Alfa Romeo 
T700/T6E. A final powerplant deci- 
sion was still awaited from Germany 
and the Netherlands, however, at the 
end of last year. 
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Europe 


CZECH REPUBLIC: 


Funding limits new fighter 
procurement 





Gripen proposals by SAAB and BAE 
Systems to Prague in late 1999 for new 
Czech air force combat aircraft 
requirements comprised 30 NATO- 
interoperable single-seat and six two- 
seat versions of the JAS 39, with 
similar weapons integration to new 
Aero L-159 light fighter/advanced 
trainers now in production. Common- 
ality was offered for Gripen operation 
with Raytheon AGM-65H/K ASMs, 
plus Raytheon Sidewinder and 
AMRAAM air-to-air missiles. Initial 
deliveries were required to start replac- 
ing Czech air force MiG-21s from 
2003, but later indications were that 
funding problems would limit procure- 
ment to surplus rather than new 
combat types. 

Additional urgency for Czech air 
force re-equipment has resulted from 
delays in initial L-159 deliveries of up 
to nine months or more, to a revised 
date of September 2000. While the 
first five production L-159s were 
completed in 1999, development of 
their Elbit digital nav/attack systems 
has still to be finalised. In all, delivery 
of 21 L-159s is now planned in the 
coming year, plus the remainder of 72 
ordered by the Czech air force, in 
2001. 


FRANCE: 


Naval unit changes 





Personnel and equipment of two 
French naval aviation (Aéronavale) 
support helicopter units were 
combined in a re-formed Flottille 35F 
at St Mandrier last October. From the 
original Aérospatiale SA 316/319 
Alouette IIIs and AS 365F/N Dauphin 



































An EA-6B of VAQ-137 (above) and F/A-18C of VFA-82 (below) are seen 
during Frysian Flag operations from Leeuwarden. 













2s equipping the second-line Escadrille 
de Servitude 23S, and Aérospatiale 
SA 321G Super Frelons of Flottille 
33F, all at the same base, the re- 
formed 35F now operates six Alou- 
ettes, three Dauphins and three Super 
Frelons. SA 321G strength at St 
Mandrier has therefore been reduced 
from four for SAR and support roles, 
while the six operated by Flottille 32F, 
as Aéronavale’s other Super Frelon 
unit, at Lanvéoc-Poulmic, have been 
halved. Operation of the veteran SA 
321Gs is planned to continue until at 
least 2005, when the first of 27 NFH- 
90s required by Aéronavale are due for 
delivery. 


GREECE: 
More Apaches ordered 





A $111 million FMS contract was 
recently approved from the US 
Congress for a further four 
Boeing/MDH AH-64A Apache attack 
helicopters for Hellenic Army Aviation 
(Elleniki Aeroporia Stratou — EAS). 
These will supplement 20 AH-64As 
delivered to the EAS from February 
1995, from an additional requirement 
for another 10. The new order will 
also include integrated helmet sight 
and display systems, M130 chaff 
dispensers, and associated spares and 
support equipment. 





Third Vigilant ordered 


A mid-1999 Greek government Fr90 
million ($14.6 million) contract placed 
with Reims Aviation for two specially- 
equipped F 406 Vigilant SURMAR 
light twin-turboprop maritime surveil- 
lance aircraft was followed late last year 
by the exercise of an option for a third. 
When delivered by mid-2000, all will 
be operated by the Hellenic Coast 
Guard service (Liminiki Astonomia), 

rease total SURMAR sales to 
19. These include five for the Repub- 
lic of Korea navy for target-towing and 
fleet support roles. 


ITALY: 


AMI order launches C-27J 
production 








Doubts concerning continuing 
Italian interest in the European Future 
Transport Aircraft were raised by the 
AMI’s late 1999 launch order for 12 
Alenia/Lockheed Martin C-27J 


Spartan twin-turboprop tactical trans- 
ports. With virtually common power- 
plants and cockpit avionics to the 
Lockheed Martin C-130J, these are 


intended to replace the AMI’s existing « 
Aeritalia G.222s from 2001, and sup- 
plement 18 C-130Js ordered in 1997. 
Italy has a nominal requirement for 
44 Airbus A400Ms, if these are select- 
ed for the FTA programme. Funding 
pressures, however, have resulted in 
the AMI already scaling-down its 
procurement plans to no more than 
two squadrons, with a maximum of 30 
aircraft. More AMI funding is also 
required to meet strategic transport 
and aerial tanker roles, which aircraft 
such as the A400M could not meet. 


NETHERLANDS: 





Budget cuts shape defence 
reorganisation 


Proposals for extensive changes in 
armed forces equipment, units and 
time-scales were included in last 
December’s Defence White Paper for 
2000, to meet reductions of NLG375 
million ($173.5 million) planned in 
Dutch military spending in the coming 
year. Long-term provision is also 
having to be made, however, for 
NLG10-12 billion ($4.6-5.5 billion) in 
funding for scheduled replacement 
between 2010-2025 by new combat 
aircraft, of the KLu’s original procure- 
ment of 213 LM F-16A/Bs. The US 
Joint Strike Fighter (JSF) is a strong 
contender for this requirement, and a 
decision on Dutch participation in the 
engineering, manufacturing and devel- 
opment phase of this programme was 
expected after a parliamentary defence 
debate in February. 

Some 136 KLu F-16s are currently 
receiving mid-life upgrades, but 18 of 
the remainder are being withdrawn 
from service and disposal, with 
planned disbandment of No. 306 
Squadron at Volkel in 2001. This unit 
will then re-equip with half of the 30 
Boeing/MDH NAH-64D Apache 
attack helicopters now being delivered 
to No. 302 Squadron at Gilze-Rijen. 
An unspecified number of AN/APG- 
78 Longbow mast-mounted millimet- 
ric-wave radars is also being ordered 
from 2003 to upgrade Dutch Apaches 
for night/all-weather operations. 

Disbandment of the KLu’s No. 336 


After 35 years of sterling service, the 
Swiss air force retired its Dassault 
Mirage IIIS fighters in December 
1999, their mission having passed to 
the F-18 Hornet. Two aircraft 
acquired special schemes in honour 
of the event. The passing of the 
Mirage will also see the 
disbandment of Fliegerstaffel 16, 
which had been the last Mirage 
operator since FISt 17 transferred to 
the Hornet in 1997. 
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Squadron at Hato Air Base, Curacao, 
in the Dutch Antilles and disposal of its 
two Fokker F27M-200MPA maritime 
patrol aircraft are also planned this 
year. Its roles will be taken over by the 
dispatch of a third MLD Lockheed 
P-3C-II, with special reconnaissance 
equipment, on detachment to 
Curacao. 

Three of the MLD’s 13 P-3Cs in 
Nos 320 and 321 Squadrons at Valken- 
burg are scheduled for withdrawal 
from 2001, while only seven of the 
remainder will receive capability 
updates in the US from an NLG365 
million ($170 million) programme. 
Other naval plans include replacement 
of MLD’s 22 GKN Westland SH-14D 
Lynx ASW helicopters by 20 NH-90s 
from 2007 instead of 2003, as original- 
ly scheduled, to match similar defer- 
ments by its other partners in this 
four-nation programme. 

Among joint service proposals is a 
requirement for up to 16 new light 
utility helicopters to replace six 
Aérospatiale Alouette IIs and 27 MBB 
BO 105CB4s in the KLu’s Tactical 
Helicopter Group at Soesterberg from 
2003. Army air defence missile units 
are being combined with the KLu’s 
Raytheon Patriot SAM batteries, 
which will also receive an anti-ballistic 
missile capability from planned 
procurement of upgraded PAC-3 
missiles from the US. 


NORWAY: 





Fighter clearances sought 


A Norwegian Defence Department 
request to the US last October for 
export clearance to acquire 30 Lock- 
heed Martin Block 50 Plus or Block 60 
F-16C/Ds and associated equipment 
for about $2.6 billion, did not appear 
to signify final selection of the 
RNOoAF’s new combat aircraft. Similar 
export clearance was also reported to 
have been sought by Norway for the 
Eurofighter Typhoon, following a 
three-week final evaluation of both 
contenders, as an essential move before 
eventual selection. 








aE 


No preference was indicated in 
Norway’s F-16 application between 
the General Electric F110-GE-129 or 
Pratt & Whitney F100-PW-229A 
increased performance engines (IPEs). 
Optional radar installations were listed 
for the Northrop Grumman APG- 
68(V)XN, APG-68(V)XM, or the 
newly-developed Agile Beam 
Radar/AESA. A proposal made by 
Eurofighter to Norway last June was 
for 20 EF 2000s, plus options for 10 
more, costing NKr10.7 billion ($1.36 
billion), a programme unit cost of $68 
million, with initial deliveries from 
2003. A decision was expected early in 
the coming year. 


POLAND: 
Gripen bids detailed 





Requests for information (RFIs) on 
the JAS 39 Gripen from East European 
governments brought responses late last 
year by SAAB and the former British 
Aerospace, prior to formal requests for 
proposals (RFPs) for new combat 
aircraft expected imminently from 
Poland, and at a later date from the 
Czech Republic. Polish RFIs involve 
an urgent initial requirement for 60 
multi-role NATO-compatible combat 
aircraft, to replace obsolete Soviet 
equipment. Poland also has an addi- 
tional requirement for transitional 
equipment, for which SAAB/BAE is 
offering, with Swedish government 
support, a five-year loan of 18 similarly 
NATO-equipped SAF JAS 39s, with 
accompanying personnel training, in 
the event of a Gripen procurement 
commitment. 

Gripen proposals are being evaluated 
by the Polish Defence Ministry, as 
with the Czech programme, against 
other contemporary fighter bids from 
Dassault, Boeing, Lockheed Martin, 
VPK MAPO and Sukhoi, before selec- 
tion in 2000-2001. SAAB/BAE 


proposals extend from contract signa- 
ture to 2012, plus continued technical 
support for more than 30 years, plus 
development of strategic industrial 
partnerships with key European 
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An engineless I/-38 and Mi-14s can be seen behind this Russian navy 
Su-27K/33. The fighter is equipped with Sorbtsiya ECM pods on the wingtips. 


companies. Second-batch options are 
also required by Poland for another 90 
of the selected combat aircraft type, to 
complete its re-equipment programme. 

Gripen operational capabilities were 
fully demonstrated in Poland last June, 
when four SAF JAS 39s and a two-seat 
JAS 39B from F 7 Wing participated in 
annual Polish air force exercises. Ship- 
ping attacks were demonstrated in the 
Baltic with Maverick and SAAB RBS 
15 ASMs in a tactical air power display 
from Swidwin air base in northern 
Poland. Gripens also operated from the 
Polish air force’s Kliniska motorway 
base, to demonstrate an off-airfield 
capability which has also been a long- 
term Swedish air force requirement. 
During the visit, the JAS 39B was 
made available for the first Polish pilots 
to fly the Gripen. 


PORTUGAL: 


Army Aviation orders 


Initial equipment for a newly-formed 
Army Aviation element of Portugal’s 
armed forces is being provided by 2001 
from a $37.8 million Eurocopter order 
announced in November by the 
Portuguese government for nine 
EC 635 utility helicopters. Portugal is 
launch customer for the military 
EC 635 version of the EC 135, which 
only recently completed its develop- 
ment programme, although civil 
variants have been ordered for non- 
combat roles by the German army (15) 
and Border Guard (nine). Powered by 
two Turbomeca Arrius 2Bl1 
turboshafts, Portugal’s EC 635s will be 
equipped for fire support, medevac and 
civil emergency roles. Portuguese 
industry will receive commercial offsets 
from France for up to 150 per cent of 
its order value. 


RUSSIA: 


Bomber transfers begun 


After at least five years of haggling, 
two Tupolev Tu-160 ‘Blackjack’ and a 
Tupolev Tu-95MS ‘Bear-H’ strategic 
heavy bombers finally arrived at 
Russia’s Engels air base in November 
as the first of 11 transferred back from 
Ukraine following a $285 million 
settlement with Moscow. Delivery of 
the remaining six Tu-160s, two 
Tu-95s and over 500 Kh-55 (AS-15 
‘Kent’) nuclear cruise missiles, is sched- 
uled from Ukraine this year, leaving 11 


Tu-160s at Priluki and 20 Tu-95s at 
Uzin. These are scheduled to be 
scrapped by 2001, to meet Ukrainian 
START treaty commitments. 

When refurbished, the transferred 
Tu-160s will supplement Russia’s half- 
dozen or so ‘Blackjacks’ currently 
operated by the VVS from Engels. 
Funding of Rbls45 million ($1.72 
million) was also allocated for comple- 
tion of one of six partly-built Tu-160s 
at the Kazan Aviation Production 
Association factory, for the Russian air 
force. Another of these is also planned 
for completion from allocations in 
Russia’s FY2000 military budget. 


MiG MAPO upheaval 


Avionics upgrade programmes current- 
ly being finalised by the Russian air 
force with Military Industrial Group 
MAPO through its MiG- 
29SMT/UBT and MiG-31BM 
projects, could well be affected by the 
mass resignations late last year of their 
respective chief project designers, and 
their deputies. Among these were MiG 
MAPO design bureau (OKB) head and 
chief designer Andrei Gorlov; MiG-29 
chief designer and programme manager 
Valery Novikov; and MiG-31 chief 
designer Eduard Kostrupsky. 

Policies introduced by former 
Sukhoi First Deputy Director-General 
Nikolai Nikitin, following his February 
1999 appointment as Director-General 
and General Designer of VPK MIG 
MAPO, reportedly prompted these 
moves. With his accompanying 
management team, Nikitin is shifting 
future MIG MAPO priorities towards 
civil projects in a major restructuring 
process. This includes renaming the 
state unitary enterprise, which also 
involved Kamov, Klimov, Tushino 
Soyuz, and seven other aerospace, 
engine, avionics and equipment 
companies, as the Russian Aircraft 
Building Corporation MiG (RSK 
MiG). It further involves hiving off 


Kamov, its three engine companies, 
and avionics subsidiaries. 


SWITZERLAND: 
Mirage fighters retired 


Formal retirement at Buochs last Octo- 
ber of the remaining 29 Mirage IIIS air 
defence fighters ended some 34 years 
of Forces Aériennes Suisses (FAS) 
service. From an original SAFAAC 
requirements for 100 new combat 
aircraft, only 59 Mirages were eventu- 
ally acquired. Two Mirage IIIBS two- 
seat combat trainers delivered from 
Dassault in November 1963 were 
followed by 36 locally-assembled 
Mirage IIIS, from February 1964; 18 
IIIRS tactical-reconnaissance versions 
from July 1967; and a single IIICS for 
test and research roles. Two more 
attrition replacement IIIBS were 
bought in 1969 and 1972, and two 
IIIDS operational two-seaters in 1983. 

After several major upgrades, Mirage 
IIIS interceptors eventually equipped 
only Escadron de Chasse 16, in the 
2nd Aviation Regiment, at Payerne, 
having been mainly replaced by MDC 
F/A-18C/D Hornets. Some 17 Mirage 
IIIRS, plus two IIIDS two-seaters will 
remain in service with Escadrons de 
Reconnaissance 3, 4 and 10, until 
replaced by suitably-equipped Hornets 
from 34 due for completion from local 
assembly by September this year, in 
about 2003. Decreases of up to 60 per 
cent are planned in overall Swiss 
military aircraft strength, however, 
from its present level by 2010, with 30 
per cent fewer helicopters. 


TURKEY: 


Helicopter orders 


Selection was announced in November 
of the Sikorsky CH-53E Super 
Stallion, after competitive evaluation 
against Boeing's CH-47D 
Chinook, to begin meeting Turkish 
Land Forces (TLF) requirements for up 
to 20 heavy-lift helicopters. Negotia- 
tions to finalise a $345 million contract 
for procurement of an initial batch of 
eight CH-53s were nearing comple- 








Seer nite. 





The Tu-134UBL is used as a pilot 
trainer for the Tu-22M ‘Backfire’. 
The lengthened nose replicates the 
forward view from the Tu-22M, and 
contains only the Tu-134’s original 
radar, rather than bombing radar. 






tion late last year, despite drastic reduc- 
tions expected in Turkey’s $150 billion 
long-term defence modernisation plans 
because of recent earthquake disasters. 

At the same time, best and final 
offers were also being evaluated from 
five international contractors for TLF 
requirements for 145 attack heli- 
copters. Apart from the first batch of 
up to 30, these are planned for licensed 
production, costing at least $3.5 
billion. Short-listed submissions com- 
prised the Agusta/IAI A 129 Interna- 
tional, Bell Helicopter Textron 
AH-1Z King Cobra, Boeing AH-64D 
Longbow Apache, Eurocopter Tiger 
and IAI-equipped Kamov Ka-50-2. 
Selection was expected by early 2000. 

Four more Agusta-Bell AB 412 
utility helicopters ordered in Novem- 
ber for the Turkish Coast Guard from 
a $35 million contract, increased its 
overall complement to 13. Delivery of 
the initial nine, ordered from a $93 
million contract, will start this year, 
and all will be received by 2001. 


UNITED KINGDOM: 


New Command structure 


Following unit formations and changes 
resulting from the UK’s 1998 Strategic 
Defence Review, major reorganisation 
of Royal Air Force HQ Strike 
Command was announced last 
December by Armed Forces Minister 
John Spellar. One of the principal 
SDR themes, he said, was the switch 
to joint tri-service projects, for 
improved efficiency and economy. 
Other examples included formation of 
the Joint Helicopter command, a Joint 
Nuclear, Biological and Chemical 
Defence organisation, and creation of a 
new Defence Logistics group. Creation 
of this force will give Britain an 
enhanced capability to project power 
abroad, including the use of two new 
aircraft-carriers planned for the next 
century. 

With command elements of the 
Fleet Air Arm, RN and RAF, BAE 


Rarely seen is Spain’s sole 707-351C 
(TM.17-4) equipped by IAI/Elta for 
Elint, Comint and optical 
reconnaissance. It serves with 
Escuadron 408, the aerial 
component of the Centro de 
Inteligencia Aérea. Other assets on 
strength are two CASA 212s for 
ECM/Elint and two Falcon 20s for 
Comint/comms jamming. 










Harrier FA.Mk 2 and GR.Mk 7 
V/STOL fighters will combine from 
1 April 2000, to form the new and 
additional Joint Force 2000, within the 
new Strike Command HQ structure. 
This will form part of No. 3 Group, 
together with BAE Nimrod MR.Mk 2 
maritime patrol aircraft and RAF 
Westland Wessex HC.Mk 2 and Sea 
King HAR.Mk 3 search and rescue 
helicopters. 

No. 1 Group will administer other 
tactical fast-jet forces, including 
Panavia Tornado GR.1/4s, SEPECAT 
Jaguar GR.1A/Bs, BAE Canberra 
PR.9s, BAE Hawk T.1As and 
Eurofighters. In No. 2 Group, air 
transport, air refuelling and strategic 
reconnaissance will be undertaken by 
Lockheed Martin C-130K/J Hercules 
C.1/3/4s, BAE VC10 C.1K/K.2/3/4 
and Lockheed TriStar K.1/KC.1/ 
C.2/A tanker/transports, Boeing E-3D 
AWACS and Bombardier ASTOR 
aircraft. No. 2 Group will also include 
No. 32 (The Royal) Squadron, with 
its BAE 125s, 146s and helicopters, 
plus the RAF Regiment and its BAE 
Rapier air defence squadrons. 

Excluded from the new Strike 
Command will be the RAF’s Boeing 
CH-47D Chinook HC.Mk 2, West- 
land/Aérospatiale Puma HC.Mk Is 
and newly-delivered EH101 Merlin 
HC.Mk 3 support helicopters. With 
the RN’s Westland Commando 
HC.Mk 4 versions of the Sea King, 
these now come within the recently- 
formed Joint Helicopter Command, 
which reports to HQ Land Forces. 





Eurofighter plans revealed 


Following the signing of initial four- 
nation Eurofighter production 
contracts last September, which 
included the first batch of 55 from a 
total of 232 required by the RAF, 
initial UK deployment plans were 
unveiled in December by Defence 
Secretary Geoffrey Hoon. Optimised 
for air defence and air superiority roles, 
the RAF’s first Eurofighters are sched- 
uled to replace about 80 Tornado 
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Above and right: A dozen Russian 
helicopters are based at Pristina- 
Slatina to support their KFOR 
operations. Most are Mi-17s 
(above) but there are a few 
Mi-24s (right) to provide some 
armed ‘muscle’. 


F.Mk 3s currently equipping two 
interceptor squadrons at each of three 
north-eastern air bases, comprising 
RAF Coningsby (Lincolnshire), 
Leeming (Yorkshire) and Leuchars 
(Scotland). 

First Eurofighters from BAE 
Systems’ assembly, however, will 
remain at the Warton factory airfield, 
in Lancashire, to equip an RAF Oper- 
ational Evaluation Unit (OEU) from 
mid-2002. An Operational Conversion 
Unit and the first operational 
squadrons will then form at Coningsby 
from 2004, when the OEU will also 
join them from Warton. The remain- 
ing four Tornado F.Mk 3 squadrons 
will begin re-equipping at Leeming 
from 2006, and Leuchars from 2008. 

Current estimated total Eurofighter 
procurement costs to the UK are now 
quoted by the MoD as £16.1 billion 
for the 232 aircraft, presumably 
excluding Britain’s R&D share. Later 
production Eurofighters for the RAF 
will have new software and equipment 
for multi-role capabilities, to begin 
replacing the UK’s venerable ground- 
attack Jaguars. 

Since Eurofighter flight-testing start- 
ed in Germany in March 1994, the 
seven development aircraft had com- 
pleted over 1,070 sorties totalling more 
than 870 flying hours by the second 
week of December. Full carefree 
handling and Mach 2 performance had 
been achieved, plus air-to-air 
refuelling and weapons firing trials of 


Sidewinder and AMRAAM. 





RAF receives first C-130J 


Formal acceptance by the RAF on 23 
November last year at Lyneham, of 
ZH878, its first Lockheed Martin 
C-130J-30 Hercules C.Mk 4 of 15, 
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KFOR helicopters 


Left: Ukrainian Mi-17s operate from 
Pristina, but this aircraft was seen 
at the main Italian base of Banja. 


Below: Along with ALE aircraft, 
Italian navy helicopters operate on 
KFOR duties, comprising two 
Agusta-Sikorsky ASH-3Ds. This one 
is at Banja. 








plus 10 short-fuselaged versions on 
order, with options on five more, was 
some two years later than originally 
scheduled. First RAF C-130J receipt 
had actually taken place in August 
1998, when ZH865 (c/n 508), the 
prototype conversion, arrived at 
DERA’s Boscombe Down test centre 
to begin UK Controller Air (CA) 
military certification trials. Compensa- 
tion to the RAF of up to £49 million 
for C-130] delivery delays has report- 





edly been agreed by Lockheed Martin. 


Most of the remaining RAF 
C-130J-30s have already arrived at 
Marshalls of Cambridge for final 
outfitting, painting and delivery to 
Lyneham. There, No. 24 Squadron has 
already started its conversion from 
C-130Ks, to be followed by No. 30 
Squadron by February 2001, while 
work has been continuing at 
Boscombe to complete full UK 
military certification schedules for 








Destined to become ZJ166 in British Army service, WAH-64D Longbow 
Apache N9219G is seen at Boeing’s Mesa factory in late 1999 during tests. 


Below: Ninety-nine Grob G115E Tutors are being procured through a 
Bombardier contract to replace the RAF’s Bulldog (background) fleet. 
Primary assignment will be the University Air Squadrons/Air Experience 
Flights. Civil registrations will be retained, worn with RAF roundels. 
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Dubai 2000 —- November 1999 


Above: On display was this F-16C 
Block 50 mocked up as an F-16 
Block 60 in UAEAF colours. It was 
presented with the latest shape of 
over-root conformal tanks, nose- 
mounted optronic sensors and 
weaponry including the Al Hakim 
PGM. The aircraft, in fact, was a 
388th FW aircraft detached from 
Operation Southern Watch. 


Below: One of the highlights was 
the first public appearance of the 
Royal Saudi Air Force, which sent 
this Hawk Mk 65 from No. 79 
Squadron and a Tornado IDS (in the 
background) from No. 75 Squadron. 





strategic and later tactical operation. 
New integrated digital avionics, 
including a glass cockpit and head-up 
displays, allow flight-deck crew 
requirements to be halved from four to 
two in the C-130J, which also 
combines major performance improve- 
ments with enhanced operating econo- 


my. 





Harrier engine upgrade 


Power limitations experienced by RAF 
Harrier GR.Mk 7 ground-attack fight- 
ers in high ambient temperatures are 
being rectified. by a £120 million 
Smart Procurement engine upgrade 
contract announced late last year by 
the Ministry of Defence and Rolls- 
Royce. This will involve replacement 
of an initial batch of 40 Pegasus 
Mk 105 turbofans by Mk 107 versions, 
similar to the F402-RR-408A engines 
already installed in US Marine Corps 
AV-8Bs, between 2002-2004. As the 
Rolls-Royce Pegasus 11-61, the same 
powerplant is used by Italian and Span- 
ish Harrier IIs. 

In addition to increasing maximum 
take-off thrust from 21,500 to 23,800 


A stream of visiting military VIP 
transports included a Royal Air 
Force of Oman One-Eleven (above) 
and an AMI Gulfstream III (right). 


Ib (95.63 to 105.86 kN), the Mk 107 
engines incorporate full-authority digi- 
tal engine control, and provide better 
reliability. A joint RAF/Rolls-Royce 
Integrated Project Team worked 
intensively together for two months at 
Wyton air base on the Harrier power- 
plant upgrade, to meet operational 
needs for Gulf-area missions in the 
nmunimum time. 

Work associated with the upgrade 
will be undertaken at Rolls-Royce’s 
Bristol and East Kilbride facilities. The 
first engine will be delivered for flight 
trials next December, with main 
engine deliveries starting in 2002. 
Options are also included to replace 86 
more GR.Mk 7 engines, costing 
another £230 million, to complete the 
RAF’s Harrier powerplant upgrade 
programme. 

Feasibility studies are also under way 
for a similar powerplant upgrade of the 
RN’s Sea Harrier FA.Mk 2s. Their 
earlier generation airframes and intake 
systems, however, would require more 
development and modification to 
operate with uprated 11-61 series tur- 
bofans. Funding shortages are also like- 
ly to limit upgrades to no more than a 
single squadron of the RN’s FA.Mk 2s. 
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Above: Participation by the local air force was restricted to this AH-64A 
Apache and a Gazelle. The Apache, displayed with Hellfire missiles and 
Hydra rockets, is one of 20 delivered. The UAE was the second export 


customer for the AH-64, after Israel. 


Below: The UAE Royal Flight displayed its brand new Boeing BBJ, based on 
the 737-700. While on static display it was fitted with dummy winglets, but is 
seen here preparing to fly with the standard wing. 





BAE takes over Nimrod 
MRA.4 production 


Efforts by BAE Systems to reduce a 
two-year slippage in the £2 billion 
RAF programme to upgrade and 
rebuild 21 Nimrod maritime recon- 
naissance aircraft to MRA.Mk 4 
standards, resulted in cancellation last 
November of a 10-year £67 million 
British Aerospace sub-contract placed 
with Cobham’s FR Aviation at Hurn 
Airport, Bournemouth. Following 
revelations early last year by UK 
Defence Under-Secretary John Spellar 
of delays attributed to “resource and 
technical difficulties with the early 
phase of the programme”, FR. Avia- 
tion’s roles in MRA.Mk 4 fuselage 
production and final assembly have 
since reverted to BAE at its Woodford 
facility, near Manchester, where all 
MRA.Mk 4 work is now concentrat- 
ed. 

Under the original contract, the 
RAF’s current Nimrod MR.Mk 2s 
were flown from their Kinloss base to 
Hurn, where FR Aviation was to build 
completely new fuselages, apart from 
their central keels and pressure floors. 
The planned two-year turn-around 
from a purpose-built hangar at Hurn 
for up to five aircraft at a time, should 
have seen the firsts MRA.Mk 4, in 








basic form, flown in to Warton by 
January this year, to meet a first flight 
date of February 2000. 

Entirely new wings from BAE 
Aerostructures at Chadderton and 
Prestwick, plus new fuel, hydraulic, 
electrical and wiring systems, and four 
15,500-lb (69-kKN) BMW/Rolls- 
Royce BR710B3 turbofans, were then 
scheduled to complete an 80 per cent 
rebuild, before initial flight trials, and 
transfer to Warton for mission system 
installation and flight-test clearance. 
Initial deliveries were then due from 
December 2001, and RAF service 
entry in April 2003. 

By mid-1999, however, of the first 
four MRA.Mk 4s being worked on at 
Hurn, only PA.1 had received its new 
pressure floor, and design of the wing 
centre box — critical to the real start of 
manufacturing — had still to be 
finalised. Completion of the first four 
and subsequent 17 MRA.Mk 4s is now 
scheduled at Woodford from the com- 
ing year, with early 2005 currently 
forecast as the earliest service-entry 
date. BAE’s fixed-price contract 
includes a commitment to cover the 
MoD for liquidated damages, plus 
acceptance of further penalties for 
additional programme delays. Current 
MRA.Mk 4 programme cost increases 
will be further extended by payments 





of £32 million scheduled by BAE to 
FR. Aviation in compensation for its 
contract withdrawal. FRA will now 
receive an initial £18 million from 
BAE, followed by a further £3.5 
million in each of the next four years. 
During this period, about 100 Cobham 
engineers will continue working to 
assist MRA.Mk 4 production. Further 
compensation will result from FRA 
engineering support for maintenance, 
modification and upgrades of Hawks, 
Harriers and BAE commercial aircraft. 


ASTOR contract signed 


After nearly six months of detailed 
negotiations, following selection of 
Raytheon Systems Ltd as preferred 
contractor for the MoD’s Airborne 
Stand-Off Radar (ASTOR) battlefield 
surveillance programme last June, an 
£800 million ($1.28 billion) develop- 
ment and production contract was 


Eagle tanker - in tests in Israel an 
IDF/AF F-15D has been used with a 
centreline buddy pod to refuel an 
F-16C from the IDF/AF test centre. 
The F-16 carries a Sargent Fletcher 
retractable boom in a wing- 
mounted pod based on a standard 
fuel tank. 


signed at the Defence Procurement 
Agency’s Abbey Wood facility on 17 
December 1999, 

In conjunction with BAE BASE, 
DERA, MATRA Marconi, Lucas 
Aerospace, Marshall SV, Motorola 
UK, Racal-Thorn, Shorts and other 
partners, RSL will equip five Global 
Express bizjets with new dual-mode 
SAR/MTI versions of the Hughes 
ASARS-2 radar, and supply associated 
ground processing stations and support 
equipment, for the ASTOR require- 
ment. These will be operated from 
RAF Waddington, alongside RAF 
Boeing E-3Ds and Nimrod R.Mk 1s, 
for initial service from 2005. 


Middle East 


EGYPT: 


More EAF procurement 
from the US 


Lockheed Martin delivered to the 
Egyptian air force in early November 
at Genaklis air base the first four of 21 
F110-GE-100B-powered Block 40 
F-16C Fighting Falcons ordered in 
1996 through the $332 million US 
Peace Vector V programme. Yet 
another $1.1 billion Peace Vector VI 
contract placed in August as part of a 
$3 billion US arms package, for 12 
each similarly-powered Block 40 
F-16C/Ds, for delivery over 15 
months from early 2001, increases total 


EAF Fighting Falcon procurement to 
220. 





Congressional approval was also 
sought late last year through Pentagon 
Foreign Military Sales requests for two 
Gulfstream G.IV-SP twin-turbofan 
transports. Costing some $180 million, 
including spares, support equipment 
and personnel training, the G.IVs are 
required by the Egyptian government 
to supplement two Gulfstream G.IIIs 
and three G.IVs, among several busi- 
ness jets, already operated by the EAF 
for government and official transport 
roles. 


ISRAEL: 
Apache upgrade plans 





Despite reaching an advanced stage, 
prolonged Israeli Defence Force/Air 
Force (IDF/AF) negotiations with the 
US to acquire 24 Boeing/MDH 
AH-64D Longbow Apache attack 
helicopters through an $800 million 
Foreign Military Sales (FMS) contract 
were reportedly abandoned late last 
year because of funding problems. 
Instead, a $508 million FMS contract 
was placed by Israel with Boeing at its 
Mesa, Ariz facility to upgrade 12 
AH-64As to AH-64D standards. 


Israel received 42 AH-64As from 
September 1990, including 24 trans- 
ferred from the US Army in 1993, of 
which 39 remain, to equip three 
‘IDF/AF squadrons. The new AH-64D 
upgrade contract is expected to include 
12 each APG-78 Longbow fire- 
control radars and APR-48A RF inter- 
ferometers, 24 TADS/PNVS targeting 
systems, and 480 Boeing AGM-114L3 
Hellfire II laser-guided ATMs. 
Requests are also planned for 56 
General Electric T700-701C 
turboshaft engines, plus options for 
similar Longbow upgrades of another 
12 IDF/AF AH-64As. 


JORDAN: 
Challengers ordered 


Recent orders received by Bombardier 
for the twin-turbofan Challenger 604 
business jet have included two for the 
VIP Flight of the Royal Jordanian air 
force, for delivery within about 18 
months. A Gulfstream G.III, Lockheed 
L-1011 TriStar, and a Sikorsky 
S-70A-11 are already operated by the 
RJAP’s Royal Flight from Al Matar air 
base, near Amman. 


KUWAIT: 
C-130J procurement plans 





Requirements were reportedly 
finalised at the end of last year by the 
Kuwait air force for four Lockheed 
Martin C-130J-30 stretched Hercules 
II tactical transports, for which funding 
was also budgeted, although contract 
signature was not expected for some 
months. The C-130Js are required to 
supplement three Lockheed L-100-30 


A new display team is the Royal 
Saudi Air Force’s Hawk Mk 65 team, 
marked with this smart green/white 
scheme and staffed by instructors at 
No. 88 Squadron, King Faisal Air 
Academy at Al Kharj air base. 
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Hercules operated by the Kuwait air 
force since 1983. 


UNITED ARAB EMIRATES: 
Light helicopter contract 


A $27 million contract with Euro- 
copter was announced from the 
United Arab Emirates at the Dubai air 
show in November for 14 AS 350B 
Ecureuil light utility helicopters, for 
pilot training and liaison roles. Finalisa- 
tion was then still awaited for the 
UAE’s long-planned order for 80 
Block 60 Lockheed Martin F-16 
Desert Falcons. 


Africa 


ANGOLA: 
Su-27s supplied? 





Continuing supplies of Russian mili- 
tary equipment last year to the 











Angolan armed forces were reported to 
have included a squadron of Sukhoi 
Su-27 ‘Flanker’ advanced air superiori- 
ty fighters, according to South African 
press comments. The exact source of 
the Su-27s within the CIS was not 
established, but some support and 
training has apparently been received 
from outside Russia itself. 


DEMOCRATIC 
REPUBLIC OF 
CONGO: 


Sukhoi Su-25 order 
reported 


New CIS military aircraft marketing 
efforts in Africa reportedly involved 
sales of 10 Sukhoi Su-25TK ‘Frogfoot’ 
twin-turbofan ground-attack aircraft to 
the Democratic Republic of Congo, 
formerly known as Zaire. With several 
Su-25UB two-seat combat trainers, the 
aircraft concerned appear to have been 
produced by the Tbilisi State Aircraft- 
Building Association (TAGO) in the 
Republic of Georgia for the Russian 
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Arriving in Israel on 25 October, 
RA-74780 is the first Beriev/Ilyushin 
A-50 to be delivered for fitment of 
Elta Phalcon AEW radar, its final 
destination being China. Although 
fitted with a ‘rotodome’, the 
A-50/Phalcon employs a fixed 
triangular radar array within the 
saucer. 


air force, but never delivered because 
of non-payment. They were therefore 


available for immediate low-cost 
transfer to the DRC from late 1999. 


SOUTH AFRICA: 
SAAF jet contracts signed 





Initial contracts worth R15.7 billion 
($2.56 billion) were signed in early 
December by the South African air 
force for new jet aircraft previously 
selected last year. As expected, the 
main aerospace items comprised nine 
two-seat SAAB JAS 39C Gripen jet 
fighters, plus options by 2004 for 19 
single-seat versions, and 12 BAE 
Systems Hawk 100 lead-in fighter- 
trainers, with similarly-dated options 
for 12 more. The SAAF expects to 
receive its first Hawks from 2005, and 


all its Batch 3-standard Gripens 
between 2006-2012. Details were then 
still awaited of the planned SAAF con- 
tract for 30 Agusta A 109M utility 
helicopters. 

SAAF Hawks are expected to 
become the first to receive upgraded 
Adour 900 turbofans, offering a thrust 
increase of around 10 per cent to 6,500 
Ib (28.9 KN), plus up to 100 per cent 
more overhaul life to 4,000 hours, over 
the Adour Mk 871. In addition to full- 
authority digital engine control 
(FADEC), Adour performance increas- 
es will be achieved by increased mass 
flow, plus improved combustion and 
turbine technologies and materials. 


Southern Asia 


INDIA: 





More Jaguars ordered 


Earlier Indian air force orders for 116 
licence-built SEPECAT/BAe Jaguar 





Above: Three civilian Boeing Model 
234MLRs (note the airliner-style 
windows) were purchased in 1985 
by the Republic of China Army 
Aviation. These are used for 
VIP/staff transport duties and 
during emergency efforts, such as 
during the recent earthquake. They 
are expected to be sold on when the 
RoCAA receives its CH-47SDs that 
are currently on order. 
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International ground-attack fighters 
and 20 two-seat Jaguar combat train- 
ers, were extended late last year by a 
$220 million follow-on contract for 
production of 17 more of the latter by 
Hindustan Aeronautics Ltd at Banga- 





lore. HAL completed its previous 
batch of 15 Jaguar Internationals for 
the IAF from a 1993 order only last 
year. However, the follow-on aircraft, 
due for delivery from 2001, will incor- 
porate HAL’s DARIN display, attack 
and ranging inertial navigation 
(DARIN) digital 1553B systems for 
night operations. 

At least 40 of the IAF’s existing 
Jaguars, including about a dozen 
receiving new Elta EL/M-2032 radar 
in place of their original Thomson- 
CSF Agave units, and BAeD Sea Eagle 
anti-ship missiles for maritime strike, 
are being fitted with similar digital 
nav/attack systems. They will also 
undergo digital autopilot upgrades, 
from a recent contract received by the 
Sextant division of Thomson-CSF. 

A day/night ground-attack capabili- 
ty with precision-guided missions will 
be achieved by IAF Jaguars, Dassault 
Mirage 2000s and upgraded MiG-21s, 
from orders last year for Rafael 
LITENING targeting pods, plus 
Raytheon/Texas Instruments $4,000 
GBU-16/B_ Paveway II laser-guidance 
kits for its 1,000-Ib (454-kg) bombs. 
Operational baptism of the newly- 
acquired LITENING pods took place 
with IAF Mirage 2000s in ensuing 
missions over the disputed Kargil area, 
to launch 550-lb (250-kg) Spanish- 
supplied unguided bombs. 





Su-30K delivery completed 


The last of 10 Sukhoi Su-30K two-seat 
combat trainers, ordered from a $300 
million mid-1998 follow-on contract, 





Above: The RoCAF’s RF-5E 
TigerGazers are operated by the 4th 
TRS, part of the 8th TFG at 
Taoyuan. The group badge is carried 
on the fin, while the 4th’s red fox 
badge is carried on the forward 
fuselage. The aircraft transferred 
from the 12th TRS in July 1998. 


Left: The prototype AIDC A-3 is now 
used by the manufacturer for target- 
towing contracts. It is fitted here 
with a Southwest Aerospace/ 
Meggitt RTT-9 radar target and 
RM-30B winch. 


was airlifted to India last October from 
the Irkutsk Aircraft Production Associ- 
ation, increasing the IAF’s current 
complement to 18. These equip 
No. 24 Squadron at Pune, for crew 
training, and include the first eight 
Su-30Ks from India’s earlier $1.8 
billion order for 40 of the Su-30 series. 

As ex-Su-27PUs, built for but unde- 
livered to the Russian air force (VVS), 
the Su-30Ks lack canards, vectored- 
thrust and definitive digital avionics 
being incorporated in the remaining 32 
Su-30MKIs being built for the IAF, 
but have similar provision for air- 
refuelling. The Su-30MKIs are sched- 
uled for delivery from 2001 from 
IAPO to equip two IAF multi-role 
combat squadrons, after which the 
original Su-30Ks will be upgraded to 
full Su-30MKI standards. Negotiations 
have also been reported for licensed 
production of another 100 or more 
Su-30MKIs by Hindustan Aeronautics 
Ltd for the IAF. 





Naval expansion plans 


Planned Indian naval procurement of 
the former Soviet aircraft-carrier 
Admiral Gorshkov will be accompanied 
by the purchase of up to 60 MiG- 
29KS navalised single-seat combat 
aircraft, according to Moscow press 
reports in late 1999. Replacements are 
required for the IN’s 20 or so BAe Sea 
Harrier V/STOL fighters, although the 
MiG-29K currently exists only in 
prototype form, and needs major 
airframe and systems’ development. 
Other Russian equipment sought for 
the Gorshkov is said to include 10 
Kamov Ka-31RLD AEW helicopters, 
of which four were ordered in mid- 
1999 for some Rs4_ billion/$92 
million; Ka-27PS for SAR; and more 
Ka-28 ASW types. 

Their operation is also planned by 
the IN from three indigenous new 
32,000-ton aircraft-carriers, described 
as air defence ships, from Cochin Ship- 
yard production. In addition to anoth- 
er six Tupolev Tu-142M ‘Bear-P’ 
long-range reconnaissance/bombers, it 
is the Indian Navy rather than the IAF 
which is seeking the long-term lease of 
up to 10 Tupolev Tu-22M-3 ‘Back- 
fire’ strategic bombers. IAF lease 
requirements are currently limited to 
the three Beriev A-50 ‘Mainstay’ 
AWACS aircraft. 


Far East 


CHINA: 





Su-30 contract signed 


Contract signature was reported in 
December in Beijing for the initial 
AF/PLA order for Sukhoi Su-30 two- 
seat long-range multi-role fighters, as a 
follow-on to procurement and 
licensed-production of the Su-27. Up 
to 45 Su-30MKKs, which do not 
appear to include canards or thrust- 
vectoring among their systems, are 
believed to be involved in the $1 





Above: The most obvious part of the 
Kfir CE upgrade is the bulged nose 
housing new Elta multi-mode radar. A 
refuelling probe is fitted. 
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Ecuadorian fighter upgrades 


Having completed the upgrade of its Jaguars to an 
equivalent standard to the RAF’s Jaguar 96, the Fuerza 
Aérea Ecuatoriana is concentrating on improving the 
capabilities of its Kfir fleet. In November 1998 the FAE 
took over two ex-IDF/AF Kfirs and in conjunction with IAI 
formulated the Kfir CE upgrade programme. This involves 
fitment of Elta 2034-5 radar in a new radome, installation 
of SPS-45 RWR, internal ECM, GPS and a ring laser gyro. 
A one-piece windscreen is fitted and the cockpit features 
two colour MFDs and HOTAS controls. Single-point 
refuelling is fitted, as is a refuelling probe. Weapon options 
include Python 3 and 4 missiles, while four chaff/flare 
dispensers are installed. Funds for eight kits are required 
for the single-seat Kfir C2 fleet: further money may also be 
found to upgrade the two-seat Kfir TC2s. Dick Lohuis 








Two Jaguar EBs (above) and six Jaguar ES (right) have 
undergone Jaguar 96 upgrade work for service with 
Escuadron 2111. The Kfir TC2s (below) of Escuadr6n 2113 
are not planned at present to be part of the CE upgrade. 
The Cessna A/OA-37s (below right), serving with 
Escuadr6n 2311, have received additional outboard wing 


pylons for the carriage of Shafrir 2 missiles. 








billion or so AF/PLA contract. Unusu- 
ally, China’s Su-30MKKs are expected 
to be built by the Komsomolsk-on- 
Amur Aircraft Production Association 
(KnAAPO), which has traditionally 
been associated with production only 
of single-seat Su-27 variants. 


SOUTH KOREA: 
More F-16s planned 


Procurement of another 20 licence- 
built Lockheed Martin KF-16C/Ds, 
costing 103.6 billion won ($89 
million), to supplement previous 
RoKAF orders for 160, was planned in 
the FY2000 defence budget requests 
put forward late last year. Proposed 
military spending then totalled 14.439 
trillion won ($12.43 billion) in the 
current year, including 9.09 trillion 
won for operations and maintenance, 
and 5.34 trillion won for procurement. 


MALAYSIA: 
Trainer delivery short-falls 








Set-backs from 1998 Far East econom- 
ic problems have resulted in the Royal 
Malaysian air force receiving only 12 
of 20 originally-planned nationally- 
built SME MD3-160 AeroTiga prima- 
ry trainers. These operate alongside the 
Pilatus PC-7s of No. 1 Flying Training 
Centre at Alor Setar air base, to grade 


prospective RMAF pilots for the basic 
instruction stage. Only six MD3-160s 
have also been delivered to Indonesia, 
from its similar original requirement. 


SINGAPORE: 
Chinook unit formed 





Three of six Republic of Singapore 
Boeing CH-47SD_ medium-lift 
helicopters operated since delivery in 
1996 from Grand Prairie, Tx, for 
operational training with the Texas 
Army National Guard, under the 
Peace Prairie programme, were 
shipped back to form a new home- 
based Chinook unit in mid-1999. As 
No. 127 Squadron, this was inaugurat- 
ed at Sembawang Air Base for army 
support, and to supplement RSAF 
Super Pumas in SAR and emergency 
relief roles. Its three remaining 
CH-47Ds and supporting personnel 
are still on detachment in the US for 
continued operational training, involv- 
ing participation in major exercises and 
disaster relief operations. 


TAIWAN: 
More OH-58Ds en route 





Bell Helicopter Textron in Texas is 
well advanced with production of a 
second batch of 13 OH-58D Kiowa 
Warrior armed scout helicopters 


ordered in 1997 from a $21.7 million 
FMS contract for the Taiwanese army. 
Delivery is scheduled for completion 
by July 2001, to supplement 26 
OH-58Ds received by Republic of 
China Army Aviation from 1993. 


THAILAND: 
F-5 upgrade plans 





Funding released by US acceptance of 
the eight MDC F/A-18s cancelled by 
Thailand after major currency devalua- 
tions, is being applied by the RTAF 
instead to a further low-cost upgrade 





of about half of its 35 or so Northrop 
F-5E/Fs by Elbit Systems. Thailand 
was allowed by the US to withdraw 
from its $392 million contract. 

To minimise costs, the RTAF’s 
planned F-5 upgrade will include new 
digital avionics and twin multi- 
function colour cockpit displays, plus a 
HUD, as in Elbit’s F-5S upgrade for 
Singapore, while retaining the original 
Emerson fire-control radar. As Elbit’s 
partners in the F-5S project, neither 
Singapore Technologies Aerospace nor 
IAI are apparently participating in the 
RTAF F-5 programme, for which they 
also reportedly bid. 





The RAAF has been testing the Raytheon DB-110 long-range oblique 
EO-backed sensor (similar to that procured by the RAF for Tornado) on an 
RF-111C. Reports that the system was used before and during the East 
Timor relief operation are denied by the Australian Defence Force. 
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Left: The NKC-135E FISTA testbed 
arrives at Mildenhall to photograph 
the Leonid meteor showers. 


Below: 62-4125 is the first of the 55th 
SRW’s ‘new’ RC-135Ws. It will gain 
F108 engines in due course. 





VIETNAM: 

Su-30 interest reported 
Long-term negotiations with Russia 
for a second batch of 12 Sukhoi Su-27s 


for the Vietnamese air force had 
reportedly changed towards the end of 





last year to interest in a similar number 
of Su-30K two-seat multi-role combat 
aircraft. Equipped for air-refuelling, 
these would probably be built by the 
Irkutsk Aviation Industrial Association 
(IAPO), for a fly-away unit cost of 
$30-35 million. 


Australasia 


AUSTRALIA: 


First RAAF Hawk flies 


DT01, the first of 33 Hawk Mk 127 
two-seat lead-in fighter (LIF) trainers 
ordered by the Royal Australian air 
force to replace its Aermacchi 
MB.326s, made its initial flight on 17 
December from BAE Systems’ Warton 
airfield, in Lancashire. Production of 
the first 12 Hawk 127s at Warton will 
be followed by component construc- 
tion and final assembly of the remain- 
ing 21 in Australia. Components for 
the first two locally-assembled Hawks 
were delivered to the LIF Division of 
BAE Systems Australia, at Newcastle, 
NSW, before the end of last year. 

Customised with F/A-18-type 
cockpit avionics, Australia’s first Hawk 
127 will join BAE’s own Hawk, 
ZJ100, to complete its systems devel- 
opment and undertake RAAF instruc- 
tor training before delivery in the next 
few months. Potential RAAF F/A-18 
pilots are due to begin their training 
on the Hawk in September 2000. 


NEW ZEALAND: 


F-16 lease contract reviewed 








In accordance with its election promis- 
es, the incoming New Zealand 
government announced late last year a 
review of the previous administration’s 
plans for the $NZ12.5 million ($6.4 
million) annual lease for up to 10 years 
of 28 undelivered Pakistan air force 


UTED GIATER MARINES 





F-16A/Bs, plus $NZ238.2 million in 
start-up and training costs, to replace 
the RNZAF’s 19 upgraded MDC 
A/TA-4K Skyhawks from 2002. 
Prime Minister Helen Clark said that 
she would make a personal effort to 
cancel the $NZ743 million ($380 
million) F-16 lease deal, which also 
includes 12-year operating and mid- 
life upgrade costs, provided the finan- 
cial penalties were not excessive. A 
decision on replacing the RNZAF’s 
Skyhawks, she added, would not 
become necessary before about 2008. 
Although virtually new, the ex-PAF 
F-16s would require refurbishment 
costing some $NZ362.8 million ($182 
million), and are reportedly being re- 
evaluated against similar Sukhoi 
lease/buy offers of multi-role Su-30s. 





P-3K upgrade finalisation 
awaits go-ahead 


Also under review following the 
November elections was the $NZ240 
million ($122.8 million) Project Sirius 
mission system avionics and weapons 
upgrade of six RNZAF Lockheed 
P-3K Orion ASW and patrol aircraft. 
Raytheon Electronic Systems was 
selected by the New Zealand Defence 
Ministry late last year as the preferred 
contractor, but contract finalisation 
was expected to be delayed by a possi- 
ble defence review by the incoming 
government. 

Raytheon beat submissions from 
Boeing and Lockheed Martin for 


development, provision and integra- 
tion of new data management, naviga- 
tion, radar and integrated IFF 
interrogation, acoustic processing, 
airborne crew training, magnetic 
anomaly detection, electro-optic sensor 
and self-protection systems. This also 
included new electronic support 


measures, mission support facilities, 


armament and ordnance, and follows 
the first-phase $NZ110 million ($56 
million) five-year Project Kestrel 
airframe life-extension programme, 
involving extensive structural modifi- 
cations of the original P-3Bs for anoth- 
er 20 years or more of operation. 

In addition to six new main-wing 





ship-sets from South Korea’s Daewoo 
Heavy Industries, the P-3Ks are being 
fitted with new centre-mainplane 
lower panels and tailplane leading- 
edges from Lockheed Martin. From 
the UK, BAE is contributing new 
tailplane centre-sections, plus wing 
leading-edges from Pendle Aeroform, 
which are similarly being incorporated 
in the P-3Ks by Hawker Pacific at the 
RAAFP’s Richmond base in Australia 
under Lockheed Martin supervision. 
Delivery of the first P-3K with Project 
Kestrel upgrades was made in Novem- 
ber 1998, and a third returned to 
service late last year, the last being due 
in 2003. 


Central America 


JAMAICA: 


New helicopters delivered 





Two Eurocopter AS 355N Twin 
Squirrel utility helicopters were 
recently delivered to the Air Wing of 
the Jamaican Defence Force, via 
McAlpine Helicopters in the UK. 
Equipped for drug interdiction and 
law enforcement roles, the AS 355Ns 
are operated alongside two Twin 
Squirrels delivered earlier this year, 
plus a half-dozen ex-US Army Bell 
UH-1Hs, four Bell Textron 206A/Bs, 
three Bell 212s, and a Bell 222 of the 
AW/JDF’s Helicopter Flight from 
Kingston. 


MEXICO: 


AEWEC contract 


The Fuerza Aérea Mexicana (FAM) 
has been identified as the most recent 
customer for the EMBRAER EMB- 
145SA_ twin-turbofan AEW&C 
aircraft, equipped with Ericsson Erieye 
side-looking planar radar. Procure- 
ment of three EMB-145SAs_ is 
planned, to operate from La Paz, Baja 
California; Ixtepec, Oaxaca; and 
Cozumel, Quintana Roo. 


A handful of Rockwell CT-39G 
Sabreliners are retained by the US 
Marine Corps for liaison duties. 
They are operated by base flights at 
Futemma and Miramar, and by 
HMLA-775’s Det A at New Orleans. 








Major Cessna order 

The rejuvenated Cessna Aircraft 
Company, now a subsidiary of Tex- 
tron Inc, has received several military 
orders for its lightplanes, since their 
production was resumed in 1996. 
Most recent is a contract for no fewer 
than 71 Cessna 182S Skylanes for the 
Mexican air force (FAM), which is 
expected to use them for training, 
utility and communications roles. 
Deliveries of the first 10 new Cessna 
182s started to Mexico last August. 





More anti-drug helicopters 


A $35 million order was announced in 
October for 24 Bell 206L-4 Long- 
Rangers by Mexico’s Procuraduria 
General de la Republica (PGR) 
department. As the Attorney General’s 
Office, the PGR operates a large fleet 
of paramilitary Bell helicopters to 
locate and defoliate-spray covert 
marijuana and poppy plantations, and 
for other anti-drug roles. Delivery of 
the first four Bell 206L-4s was expect- 
ed by December 1999, with the 
remaining 20 following by September 
2000. Special spray kits and associated 
equipment are being installed in the 
JetRangers by Servicios Aereos del SA 
de CV (SACSA) in Mexico City, as 
local Bell agents, for their anti-drug 
roles, for which they were preceded 
earlier in 1999 by three Bell 407s. 





South 


BRAZIL: 
SIVAM deliveries begin 


Delivery of the first operational system 
equipment for Brazil’s SIVAM 
Amazonian surveillance programme 
was announced in December by 
Raytheon Brasil Sistemas de 
Integracio. Comprising a surface 
weather station and an air traffic 
control radar, the equipment is being 
installed by Raytheon at Jacareacanga, 
in the state of Para, to operate with 
SIVAM’s planned airborne elements. 


CHILE: 
Surplus fighters rejected 


The Chilean air force is not prepared 
“under any circumstances” to accept 
used or surplus fighters for its new 
combat aircraft requirements, accord- 
ing to a statement late last year by its 
C-in-C, Gen. Patricio Rios. Chile has 
been seeking up to 24 replacements for 
its current upgraded Dassault Mirage 
Elkans and Northrop F-5E/F Tigre 
IIIs through its Fighter 2000 
programme. Recent budget cuts have 
reduced available funding to as little as 
$300 million, however, to meet 
revised requirements for no more than 
12 new combat aircraft, for which 


America 


some Santiago reports claimed that the 
Dassault Mirage 2000-5 Mk 2 was 
favoured. 


COLOMBIA: 





UH-1 upgrade progress 


Delivery took place last October from 
Bell Helicopter Textron of the first six 
UH-1HP Huey II upgrade kits of 25 
ordered by the Colombian National 
Police, to modernise its fleet of ex-US 
Army Bell UH-1H Iroquois utility 
helicopters for drug detection and 
interdiction roles. Huey II upgrade kits 
combine an uprated 1,800-shp 
T53-L-703 turboshaft with Bell 
212/412 transmission, tail-boom, main 
and tail rotors, for improved hot and 
high performance. 


URUGUAY: 
New Cessna 206s 


Deliveries were completed last year of 
10 Cessna 206 Stationair six-seat utility 
lightplanes to the Uruguayan air force 
(FAU), from resumed production in 
1998. The new Cessna 206s are replac- 
ing older versions which have been in 
FAU service since the 1960s, on train- 
ing, medical evacuation and surveil- 
lance roles. 





North America 


CANADA: 


Cormorant service plans 


First CAF unit to operate the CH-149 
Cormorant search and rescue variants 
of the EH101 helicopter, from 15 
ordered in 1998, has been nominated 
as No. 442 Squadron of the Canadian 
Armed Forces, based at Comox, 


British Colombia. Replacement of the 
unit’s four venerable Vertol CH-113 
Labrador tandem-rotor helicopters will 
start when the first of five CH-149s 
(AW 520s) is delivered from Agusta 
production in 2001. They will operate 
alongside six de Havilland Canada 
CC-115 Buffalo twin-turboprop trans- 
ports of No. 442 Squadron in SAR 
roles around the west coast of Canada. 
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1n 1999 Mojave-based Marconi 
Systems F-4D N426FS was used to 
test the seeker head for the RAF’s 
new Brimstone anti-armour missile. 
The seeker is mounted under the 
radome in the Phantom’s IR sensor 
fairing. 


UNITED STATES: 


Air Force receives first 
WC-130] and EC-130] 


The Reserves accepted the first exam- 
ples of the EC-130J and WC-130J 
during October. The 53rd Weather 
Reconnaissance Squadron, 403rd 
Wing at Keesler AFB, Mississippi 
received its first WC-130J on 12 
October 1999. A further six were 
delivered before the end of 1999, with 
four more due in 2000. The aircraft 
have been modified for the weather 
reconnaissance role with the installa- 
tion of special avionics and weather 
sensors. All 10 aircraft will have this 
modification, which costs an extra 
$6.29 million per aircraft. A series of 
sensors mounted externally measure 
the temperature, humidity, barometric 
pressure, radar-calibrated altitude, wind 
speed and direction. Collectively, these 
calculate a complete weather observa- 
tion every 30 seconds. Dropsondes 
ejected from the aircraft descend to the 
ground attached to a parachute. These 
are deployed into a storm to measure 
weather data which is relayed back to 
the aircraft. In addition, the aircraft 
themselves will be operated into the 
eye of hurricanes to obtain informa- 
tion. The first eight WC-130J aircraft 
are serials 96-5300 to 96-5302, 
97-5303 to 97-5306 and 98-5307 to 
98-5308. Presumably the last two are 
fiscal year 99 with the last four of the 
serials being 5309 and 5310. 

Five days later, on 17 October, 
Lockheed Martin handed over the first 
of three EC-130J Commando Solo 
psychological warfare aircraft. The new 
Hercules will be assigned to the 193rd 
Special Operations Wing at Harrisburg 
IAP, Pennsylvania, which is an Air 
National Guard unit. The unit has 
eight Commando Solo EC-130Es on 
strength at present, although only four 
are equipped to broadcast electromag- 
netic transmissions across various 
commercial radio and television wave- 
bands, as well as VHF, HF and FM 
military frequencies. These four aircraft 
are known as the EC-130E (RR) 
Rivet Rider, and feature a host of 


external modifications which are 
unique to the role. The other four 
aircraft are the EC-130E (SH) Senior 
Hunter, which are far less conspicuous 
as they frequently operate with no 
external mission kit. Following the 
official acceptance ceremony, the new 
aircraft will be flown to Palmdale, 
California to have the mission kit 
installed and the external antennas 
fitted. Completion is due in the second 
quarter of 2001, enabling the aircraft to 
enter operational service. The first two 
EC-130Js are 97-1931 and 98-1932, 
with the other two possibly being seri- 
alled 99-1933 and 00-1934. 


AIM-9X Sidewinder launch 


The new Raytheon/Loral AIM-9X 
Sidewinder missile was air-launched 
for guided flight by the USAF for the 
first time on 1 September 1999. The 
test firing took place over the White 
Sands Missile Range, New Mexico 
from an F-15 Eagle, with the missile 
being launched at a QF-4 remotely 
piloted drone. The firing was also the 
first occasion that the new weapon had 
been tested in a lookdown/shootdown 
engagement. The infrared seeker head 
successfully tracked and destroyed the 
target. The AIM-9X is a joint 
USAF/Navy programme, and the 
successful test follows a similar evalua- 
tion by the Navy which had fired a 
missile from an F/A-18 Hornet to 
destroy a QF-4 drone. The tests are 
part of an evaluation planned to enable 
production to begin during fiscal year 
2000. 


AFSOC ends Pave Hawk 
operations 


Air Force Special Operations 
Command has ceased flying the 
MH-60G Pave Hawk. Ten of these 
helicopters were assigned to the 55th 
SOS at Hurlburt Field, Florida, with 
three being transferred to the 347th 
Wing at Moody AFB, Georgia in 
1998, followed by the remaining seven 
to other units during 1999. The 
squadron inactivated on 11 November 
1999. The 55th SOS maintained an 
ongoing commitment at Incirlik AB, 
Turkey for seven years to support 
aircraft imposing the air exclusion zone 
over northern Iraq. The helicopters 
were flown to Turkey inside C-5 


AFRC’s 403rd Wing at Keesler AFB, has begun to receive new equipment in 
the form of the C-130J (below left) for the 815th Airlift Squadron, and the 
WC-130J (below) for the 53rd Weather Reconnaissance Squadron. 
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CH-46Es of HMM-764 are seen on 
the Edwards AFB flightline. The 
squadron, along with fellow reserve 
unit HMH-769 (CH-53Es), moved in 
from MCAS EI Toro when the /atter 
closed in July 1999. 


Galaxies. Despite the impending relo- 
cation of helicopters and the planned 
inactivation of the squadron, the 
MH-60G was included in the compo- 
sition of the AFSOC commitment to 
Operation Allied Force earlier in 1999. 
55th SOS MH-60Gs participated in 
the rescue of the F-16 and F-117 
pilots, whose aircraft were brought 
down in hostile territory during the 
campaign. The squadron has inactivat- 
ed as part of the command’s prepara- 
tion for the arrival of the tilt-rotor 
CV-22 Osprey. 


Leonid shower watch 


The 452nd Flight Test Squadron, 
which is part of the 412th Test Wing 
stationed at Edwards AFB, California 
contributed two aircraft to a NASA 
request to monitor and film the Leonid 
meteor storms during November 1999. 
The meteor shower occurs every year 
during November when the earth 
passes close to the orbit of comet 


Tempel-Tuttle. Mostly there is little of 


interest as the earth passes through a 
diffused cloud of old dust which burns 
up harmlessly in the atmosphere. 
However, every 33 years the shower 
surges into a fully fledged storm 
consisting of thousands of shooting 
stars. NASA scientists planned to 
capture this event on film using the 
two aircraft. The primary aircraft 
chosen was NKC-135E 55-3135 
which has 20 upward-facing window 
ports on the starboard side. A further 
30 windows are located above and 
below the aircraft. These are orientated 
at different angles to provide maxi- 
mum coverage. The primary instru- 
ments installed are near-infrared and 
mid-infrared spectrometers. The 
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infrared sensors detect the comparative 
heat 

signature of objects in the sky. Once 
detected, the spectrometers analyse the 
light source for its different signature 
colours. The NKC-135E is known as 
the Flying Infrared Signature Technol- 
ogy Aircraft (FISTA), and also carries a 
number of visible and ultra-violet 
spectrometers and imagers. 

The second aircraft involved was 
EC-18B 81-0892, which is one of the 
Advanced Ranging Instrumentation 
Aircraft (ARIA). The EC-18 has a 
large telemetry antenna dish installed in 
a huge extended nose cone. In addi- 
tion, there are four optical windows on 
the port side in the front observation 
deck. Four more windows are located 
on the starboard side to facilitate spec- 
troscopic and imaging instruments. 
Near-ultra violet and visible spectro- 
graphs were installed to search for the 
signature of organic matter. The 
telemetry dish was used as a live uplink 
via satellite. The aircraft has the 
capability to link via satellite various 
communications channels for internet 
and mail. 

The choice of an airborne mission to 
record the Leonid meteor shower was 
primarily to allow the cameras and 
scientific equipment to be free of cloud 
cover. In addition, the aircraft have the 
flexibility to ensure the onboard scien- 
tists could be in the most suitable posi- 
tion exactly at the optimum time. The 
two aircraft were planned to operate 
100 km (62 miles) apart flying a parallel 
track. This would ensure that images 
were captured by both, offering the 
scientists stereophonic observations. In 
addition, the usage of aircraft would 
raise the recording equipment above 
the low-altitude haze, and also rise 
above water vapour which could 
otherwise block near- and mid- 
infrared wavelengths. 

The two aircraft departed Edwards 
AFB on 13 November and arrived at 
RAF Mildenhall next day following a 
refuelling stop at McGuire AFB, New 


Jersey. The first sortie was flown on 
the evening of 16 November when the 
aircraft departed for a seven-hour flight 
to Ben Gurion Airport at Tel Aviv. 
On 17 November the aircraft left Israel 
for an eight-hour flight to Lajes Field, 
Azores. The final mission was on 18 
November when the aircraft flew 
another seven-hour sortie to Patrick 
AFB, Florida. This completed the 
mission, enabling the aircraft and their 
valuable films to return to Edwards 
AFB for subsequent analysis. Apart 
from supporting the NASA project, 
the EC-18B also provided a real-time 
video downlink of data to Air Force 
Space Command. 





Additional C-17s 


The Department of Defense has evalu- 
ated the intercontinental airlift require- 
ments in the light of recent military 


operations, including the movement of 


assets from the United States to Europe 
for Operation Allied Force, and the 
transportation of the US Army forces 
from Germany to Albania during the 
latter part of the campaign. The 
concensus seems to be that the C-17 
performed well, but that there were 
insufficient numbers of them available. 
The Air Force is very likely to receive 
additional examples, with as many as 
60 being cited as the number involved. 
These additional aircraft would enable 
the 305th AMW at McGuire AFB, 
New Jersey to replace its two 
squadrons of C-141Bs, one of which is 
dedicated to supporting special opera- 
tions. 


Fiscal Year 2000 budget 


The fiscal year 2000 budget had provi- 
sion for certain multi-year purchases, 
which were already approved, includ- 
ing 15 C-17A Globemaster IIs and 36 
FA-18E/F Super Hornets. The budget 
also approved negotiations for the 
multi-year contract for 222 
FA-18E/Fs, and for an additional 60 
C-17As. Subject to contract, the latter 
will begin with 10 aircraft in 2003, 
followed by 15 each during the next 
three years, and the final five in 2007. 
These will enable the final front-line 
C-141Bs with the 305th AMW at 
McGuire AFB, New Jersey to be 
retired, and will allow additional 
reserve units to convert to the C-17A. 
The Air Force also received approval 
to begin negotiations for multi-year 
F-16 orders. 

The budget provided funding for 
one E-8C J-STARS, one EC-130J, 
five F-15E Strike Eagles, 10 F-16C/D 


Left: Assigned to the F-16 Combined 
Test Force at Edwards AFB is this 
Greek air force F-16C Block 50. 


Falcons, three RQ-1A Predators, 41 
T-6A Texan IIs, one KC-130J, three 
E-2C Hawkeye 2000s, 17 CH-60Ss, 
15 T-45C Goshawks, 15 AV-8B 
Harriers, 12 MV-22A Ospreys and 19 
UH-60L Black Hawks. In addition, 
there was funding for avionics and 
weapons upgrades for the B-1B, B-2A 
and B-52H. 





New Rivet Joint 


The first of three new Rivet Joint 
RC-135Ws completed conversion by 
Raytheon and joined the 55th Wing 
on 15 October 1999. The aircraft in 
question was former C-135B 62-4125 
which was delivered to the wing still 
powered by the Pratt & Whitney 
TF33 turbofan engines. The aircraft 
will receive the new CFM F108 
powerplants in due course, enabling all 
the RC-135 fleet to have certain 
features common to all three versions. 





New Command Support 
Aircraft 


The US Air Force has been given 
authority to lease up to six aircraft to 
provide airlift to theatre commanders. 
The lease will be for 10 years initially, 
and will be for a design which can be 
purchased from existing production 
lines. The most suitable aircraft would 
appear to be one from the Boeing 
stable, being a derivative of the 737 or 
757, or the new Gulfstream V. The 
Boeing 757 and Gulfstream would 
appear to be the most suitable, as both 
have intercontinental range. However, 
the Boeing 737 Series 700 or 800 
could also satisfy this requirement. 
Three of the new aircraft will replace 
the EC-135N, which is operated on 
behalf of the Commander in Chief US 
Central Command, the CT-43A of the 
CinC US Southern Command (both 
stationed at MacDill AFB, Florida and 
maintained by the 6th AR'W), and the 
EC-137D of the CinC US Special 
Operation Command (which is located 
at Robins AFB, Georgia with the 19th 
ARG). One of the smaller types, such 
as the Boeing 737 or Gulfstream, could 
adequately serve US Southern 
Command, as the Commander’s 
primary area of responsibility is Central 
and South America, and the 
Caribbean. The other two Comman- 
ders would require the larger aircraft. 
Central Command has responsibility 
for activities within the Middle East 
and would therefore require a long- 
range aircraft. Likewise, the Special 
Operation Command aircraft would 


Below: Commemorating 50 years of 


the 115th Fighter Wing is this 
Wisconsin ANG F-16C Block 30. 









Above: Piloted by AMC Commander General ‘Tony’ Robertson, Boeing 
C-17A ‘Spirit of McChord’ touched down on 30 July 1999 at the Washington 


base to begin the re-equipment of the 62nd Airlift Wing from the C-141 


StarLifter. The 7th AS won the privilege of being the first squadron to convert 


by the toss of a coin. 


Right: The 7th AS became the first unit to take a C-17 to Antarctica, the 
aircraft touching down on the sea-ice runway at McMurdo Station on 15 


October 1999. Antarctic support is yet another mission envisaged for the C-17. 


need to be of similar range as its CinC 
has a worldwide operating base. 





NASA grounds SR-71 fleet 


NASA’s Dryden Research Center at 
Edwards AFB, California has decided 
to mothball its SR-71 fleet after com- 
pleting high-speed tests of the Linear 
Aerospike SR-71 Experiment. NASA 
has experienced maintenance problems 
with the Pratt & Whitney J58 turbojet 
engines. As a result, the Agency has 
decided to retire its aircraft and place 
them in storage pending a decision 
regarding their future. The Agency 
operated SR-71As  67-17967, 
67-17971 and 67-17980, along with 
SR-71B NASA 831 (ex-64-17956). 
One of the SR-71As was NASA 844, 
probably ex-17980. 


F-22 continues development 


The F-22 programme is to remain in 
the development stage for the time 
being. That is the decision agreed 
between the House of Representatives, 
the Senate and the White House. The 
first six low-rate initial production 
(LRIP) aircraft, which were scheduled 
for fiscal year 2000 will not now be 
funded. The development programme 
consists of 11 aircraft which have been 
funded from 1995 through to 1999. 
However, an additional six test aircraft 
are to be obtained, with these likely to 
be assigned to operational evaluation, 
possibly at Nellis AFB, Nevada. 

Prior to the political upheaval, the 
LRIP schedule was established for 
fiscal years 2000-2003, and consisted of 
six, 10, 16 and 24, to be followed by 
seven batches of 36 aircraft each 
between 2004 and 2010, and the final 
29 in 2011. First deliveries were 
expected in 2001, although all produc- 
tion schedules have been placed on 
hold pending further investigations. A 
go-ahead for LRIP will only com- 
mence after, 1) successful flight of an 
F-22 incorporating the sophisticated 
Block 3.0 avionics software has taken 
place, 2) the Pentagon has received 
certification that the F-22 programme 
meets relevant Defense Acquisition 
Board requirements, and 3) a submis- 
sion to Congress by the Department of 
Defense’s director of operational test 


and evaluation of a report on the 
adequacy of testing. The first of these 
criteria was due to take place during 
spring 2000, and will be the most 
demanding. The successful integration 
of the Block 3.0 avionics involves very 
complicated and technical evaluation 
of a system whose performance must 
attain levels far beyond that of any 
other aircraft in the world. 


F119 engine to power F-22 


The Pratt & Whitney F119-PW-100 
engine has been certified to power the 
F-22 Raptor. The certification enables 
full flight status, and indicates that the 
engine has completed much of the 
Engineering and Manufacturing 
Development phase. Meeting this stage 
has achieved a durability of at least half 
its expected hot section life span of 
1,000 engine flight hours. By the end 
of September 1999, the test F119s had 
logged more than 10,000 hours engine 
running time. The next stage is certifi- 
cation for production. 





Test C-141C delivered 


452nd AMW C-141C 66-0167, which 
had spent more than a year with the 
418th Flight Test Squadron, 412th 
Test Wing at Edwards AFB, California 
completed the evaluation and was 
finally delivered to March ARB, Cali- 
fornia during the latter part of 1999. 
The C-141C programme involves the 
modification of the aircraft with a 
“glass’ cockpit. Enhancements include 
an all-weather flight control system 
consisting of a digital autopilot, 
advanced computerised touch screen 
avionics displays with digital readouts, 
and a ground collision avoidance 
system. These are linked to a global 
positioning system/enhanced naviga- 
tion system. The first conversion was 
to 65-9414 which was delivered on 31 
October 1997. The contract called for 
64 aircraft to be modified (which 
differs from the 63 reported else- 
where). Initially, the aircraft are being 
modified to C-141C-Minus standard 


A new addition to the US Navy’s 
F/A-18C Hornet is the Advanced IFF 
interrogator, denoted by a row of 
blade aerials (‘chip slicer’) forward 
of the windscreen. The aircraft is 
from VFA-83 ‘Rampagers’. 


without the full mission kit installed. 
The installation of the terminal for 
collision avoidance will be fitted to 
complete the upgrade. 

The 756th Airlift Squadron, 459th 
AW at Andrews AFB, Maryland 
received its first C-141C-Minus on 4 
October 1999 when 65-0216 was 
delivered back to the unit. The unit 
expects to complete the programme 
with all eight of the aircraft reconfig- 
ured by the end of 2000. The 452nd 
AMW at March ARB, California had 
received five C-141Cs by early January 
2000, and anticipated ‘completion by 
mid 2000. The programme is being 
carried out by the Warner Robins Air 
Logistics Center at Robins AFB, 
Georgia, although the Raytheon 
Company at Waco, Texas has been 
subcontracted to carry out associated 
modification work. 


Last Altus C-141B retired 


The last C-141B in service with the 
97th AMW at Altus AFB, Oklahoma 
was retired from service on 18 Octo- 
ber 1999. Aircraft 66-0198 was the 
final aircraft which departed Altus AFB 
for storage with AMARC at Davis 
Monthan AFB, Arizona. The aircraft 
was originally delivered to the 63rd 
MAW at Norton AFB, California on 
13 June 1967. During the 25 years 
assigned to the 63rd MAW the aircraft 
amassed more than 35,000 hours, 
including sorties in support of the 
Vietnam War. The aircraft participated 
in Operations Urgent Fury in Grenada 
and Just Cause in Panama. During the 
Gulf War the aircraft flew more than 
100 sorties, supporting both the build- 
up and the campaign itself. When 
Norton AFB closed in 1992, 60198 
transferred to the 62nd AW at 
McChord AFB, Washington. The 
StarLifter flew similar missions while 
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stationed at McChord AFB until 
December 1998, when it was trans- 
ferred to Altus AFB providing aircrew 
replacement training with the 57th AS. 





YAL-1 progress 


Boeing expected to begin flight tests in 
2001 of the YAL-1, a Boeing 747- 
400F series freighter modified to 
become the ABL (Airborne Laser 
Laboratory) for the US Air Force. 
Intended as an aerial defence against 
theatre ballistic missiles, the YAL-1A is 
to be equipped with a nose turret- 
mounted chemical oxygen-iodine laser 
aimed by a beam control/fire control 
system developed by Lockheed Martin. 
After failing to meet a planned rollout 
date of December 1999, Boeing was 
scheduled to deliver the Seattle-built 
aircraft to its Wichita, Kansas, plant in 
early 2000, and to begin flight testing 
some 18 months later. The test pro- 
gram is to culminate with a shootdown 
of a ‘Scud’-type ballistic missile in 2003, 





LANTIRN replacement 


The USAF plans to buy 599 laser- 
guided targeting pod sets for fighters 
over the next several years. Funding 
arrangements are currently being 
finalised for the first 100 pods, which 
will be employed on F-16C/D block 
50 Fighting Falcons. Air Combat 
Command is seeking proposals for a 
AN/AAQ-13/14 LANTIRN replace- 
ment. ACC wants a system that will 
improve target identification capability, 
and allow aircraft to mark targets and 
drop bombs from greater distance. 
During Operation Allied Force LAN- 
TIRN was faulted for not having a 
high-altitude laser. The USAF current- 
ly has 475 ‘mission-ready’ LANTIRN 
sets for F-16s and F-15E Strike Eagles. 





Exercise Argonaut 


HMS Ocean in 
Bright Star 99 


On 15 October 1999 the world’s most powerful multinational 
Combined Amphibious Task Group (ATG) established an 
Amphibious Area of Operations (AOA) off the Egyptian coast west 
of Alexandria and began its off-load of troops in support of 
Exercise Bright Star 99. An important constituent of the ATG was 
HMS Ocean, the UK’s latest assault ship on its first major exercise. 


t the heart of Exercise Bright Star 99 
A: a Combined ATG headed by the 

United States Marine Corps 22 Mobile 
Expeditionary Unit (22MEU), which included 
the world’s largest amphibious ship — the new 
40,000-ton (40650-tonne) ‘Wasp’-class USS 
Bataan (LHD-5) — along with the USS 
Shreveport (LPD-12) and USS Whidbey Island 
(DLS-14). They joined the UK ATG headed 
by the Landing Platform Dock (LPD) HMS 
Fearless and the UK’s new helicopter assault ship 
HMS Ocean, along with Landing Ships Logistic 
(LSLs) RFA Sir Bedivere, Sir Galahad, Sir 
Percivale and Sir Geraint, and Fleet 
Replenishment Ships RFA Fort George and Fort 
Austin. This combined US and UK Amphibious 
Task Force was enhanced by the Italian navy’s 
Landing Platform Dock (LPD) ITS San Giorgio 
with its embarked military force from the San 
Marco Battalion, with three AB 212s, plus 
Dutch Marines embarked on their new LPD, 
HNLMS Rotterdam, and Greek Marines on their 


Bright Star provided the opportunity for 
helicopter crews to practise their desert flying 
skills. This Sea King HC.Mk 4, suitably fitted 
with dust filters, serves with 846 NAS. 











Left: HMS Ocean is seen during an early phase of 
Exercise Argonaut, with Sea Kings and Lynxes on 
deck. The vessel has six landing spots on deck. 


Below left: The assault ‘muscle’ of the Bright 
Star amphibious fleet was provided by the 
USMC’s CH-53s and the RAF’s Chinooks, 
operating in close co-operation. 


Right: 847 NAS Gazelles and Lynxes joined Navy 
Sea King HC.Mk 4s aboard Ocean during the four 
months of Exercise Argonaut. The smaller 
helicopters are assigned to the Royal Marines to 
provide air support. 


‘Jason’-class Landing Ship Logistic HS Lesbos. 
The ATG was protected by a large multination- 
al maritime force headed by the USS John F. 
Kennedy and its escorts. 

Exercise Bright Star 99 was one of the largest 
multinational exercises to have taken place since 
the 1991 Gulf War. It involved more than 18 
nations (including the UK, America, Holland, 
Italy, France, Greece and Egypt), 73,000 troops, 
53 warships, 543 aircraft and 80 helicopters. An 
exercise spokesman explained, “The aim of the 
exercise was to conduct amphibious operations 
in order to exercise the capabilities of assigned 
multinational forces, using increasingly complex 
training events, with tailored training from indi- 
vidual, through unit, to combined task force 
levels, with specific emphasis on multinational 
amphibious interoperability, and to help 
promote a wider appreciation of the special 
nature of amphibious operations and provide 
sustained support to landing forces when oper- 
ating ashore in a hostile desert environment.” 


Exercise beginnings 

The exercise began with a serialised 
Affiliation Training Phase conducted both at sea 
and ashore, progressing to joint and combined 
operations with other land-based units which 
were also participating and operating in the 


The backbone of the CHF (Commando 
Helicopter Force) are the two squadrons of Sea 
King HC.Mk 4s, both of which were represented 
on Ocean during Bright Star. Here an 846 NAS 
aircraft drops Marines off during an insertion 
exercise. 


Western Desert close to El Alamein. For the 
UK, the exercise involved over 2,500 Royal 
Marines from 3 Commando Brigade embarked 
within the ATG, as well as Army units ashore 
including the 1 Reconnaissance Armoured 
Brigade. Having only just completed its initial 
sea trials earlier in the spring of 1999, this was 
the first time that HMS Ocean had taken part in 
a major multinational amphibious exercise; it 
was the high point of the ship’s four-month 
Exercise Argonaut deployment. During Bright 
Star 99, HMS Ocean embarked two RAF 
Chinook HC.Mk 2s for the first time, the 
helicopters operating as an integral part of the 
ship’s Tailored Air Group (TAG). The aim was 
to trial future amphibious operations using the 
RAF Chinook Force to supplement existing 
commando helicopters, with tasking through 
the UK’s new Joint Helicopter Command 
(JHC). The deployment was also the first time 
that RAF Chinooks and their crews had 
embarked on a Royal Navy warship for an 





Three Grupelicot 4 Agusta-Bell AB 212ASWs were 
embarked aboard ITS San Giorgio for Bright 
Star. Although the AB 212s are equipped for 
ASUW/ASW, they are also used to undertake 
assault operations with the ‘San Marco’ marines. 


extended period, and marked their debut in 
undertaking amphibious air assault missions in 
support of an Embarked Military Force, helping 
to increase the lift capability available to 3 
Commando Brigade, Royal Marines at sea and 
ashore when operating in the Western Desert of 


Egypt. 





Exercise Argonaut 








Above: A pair of Sea King HC.Mk 4s lifts a 105- 
mm gun and its ammunition from the deck of 
Ocean. Following the success of Bright Star, it is 
envisaged that this would be the primary task of 
Chinooks in future UK amphibious operations. 


On 18 August.1999, having just completed 
its initial sea and operational trials, HMS Ocean 
— the Royal Navy’s first purpose-built 
helicopter assault ship — departed UK waters on 
its first full-scale operational deployment under 
the combined name of Exercise Argonaut 99. 
During this four-month deployment, HMS 
Ocean and the UK Amphibious Task Group 
undertook a series of exercises in France, 
Turkey, France, Egypt, Cyprus, Greece and 
Ukraine before returning to the UK in early 
December. The deployment saw the new 
21,400-ton (21748-tonne) Landing Platform 
Helicopter (LPH) HMS Ocean operating with 
an Embarked Military Force of over 500 Royal 
Marines from 40 Commando RM plus a 
Tailored Air Group (TAG) comprising seven 
commando Sea King HC.Mk 4s (845/ 
846NAS), two Lynx AH.Mk 7s, two Gazelle 
AH.Mk 1s (847NAS) and, for the Bright Star 
phase, two RAF Chinook HC.Mk 2s from No. 
27 Squadron. The deployment provided an 
ideal opportunity to perfect and expand some of 
the UK’s evolving amphibious capabilities and 
maritime manoeuvre concepts that this new 
helicopter assault platform makes possible. 

Under the overall command of Commodore 
Niall Kilgour, RN (COMATG), the Royal 
Navy’s amphibious force is now one of the 
most powerful in Europe. It will be further 
enhanced with the arrival of two new Landing 
Platform Docks (LPDRs) — HMS Albion in 
2003 and HMS Bulwark in 2004 — replacing the 
existing LPDs HMS Fearless and HMS Intrepid, 
plus two new Landing Ships Logistic (LSLs) and 





the Future Rotor Craft (FRC) in 2006 to 
replace the existing fleet of commando Sea 


King HC.Mk 4s and RAF Puma. 


Helicopter assault 

HMS Ocean is the spearhead of the Royal 
Navy’s new amphibious capabilities for the 21st 
Century, which will see the UK’s Commando 
Forces shifting away from predominantly land- 
based to shipborne operations. Designed from 
the outset as a Landing Platform Helicopter 
(LPH), HMS Ocean is the first example of its 
class and was purpose-built for the role, unlike 
previous commando helicopter-carriers which 
were converted from light fleet carriers. The 
ship has a top speed of 19 kt (35 km/h) and an 
unrefuelled range of 8,000 nm (14816 km). The 
new LPH has now given the UK’s amphibious 
forces the capability to expand their operational 
doctrine to encompass over-the-horizon 
vertical envelopment, and to conduct ship-to- 
objective-manoeuvre (STOM) warfare. This 
new amphibious warfare doctrine, which is 
similar to that of the United States Marine 
Corps, will greatly increase the combat range 
and flexibility of the UK’s amphibious forces, 
allowing high-tempo OTH assaults to be 
launched that will increase the opportunity for 
tactical surprise and provide greater stand-off 
distances for amphibious shipping. This 
amphibious air assault doctrine has been the 
driving force for the USMC’s Boeing/Bell 
MV-22 Osprey tilt-rotor development 
programme, and is the reason why that service 
has fought so hard to see this aircraft in service. 


History 

The Royal Navy has many years of experi- 
ence in amphibious operations using comman- 
do helicopter-carriers. It successfully launched 
the first commando helicopter assault from an 
earlier HMS Ocean, a converted light fleet 
carrier, during the Suez Crisis in 1956 
(Operation Musketeer). The success of the Suez 
‘vertical assault’, and the flexibility and mobility 
attendant with using an embarked amphibious 
force with its own support helicopters, led to 
the conversion of a number of light fleet carri- 
ers and the formation of dedicated commando 
helicopter squadrons. By the mid-1960s these 
ships included the commando carriers HMS 
Bulwark, Albion and Hermes. A reduction in the 
UK’s military commitments in the mid-1970s, 
along with numerous defence cuts, led to the 
demise of the commando carrier concept and 
by the early 1980s — delayed briefly by involve- 
ment in the Falklands War — the last of the 
commando helicopter-carriers, HMS Hermes, 
was sold. 

The mobility, flexibility and combat power 
provided by a dedicated amphibious helicopter- 
carrier was not forgotten. By the mid-1980s the 
concept for building a new, purpose-designed 
modern LPH was conceived, using the wealth 
of operational experience gained from past 
commando carriers and updated to meet 
today’s, as well as the future’s, operational 
requirements. A great deal of thought and plan- 


Two Sea King HC.Mk 4s drop in to a desert site 
during Bright Star. Control of all exercise assets 
was handled by two centres established in the 
operational zone: one on board ship and one on 
land. Deconfliction from fixed-wing participants 
was accomplished by altitude limits. 





ning went into the design of HMS Ocean's 
amphibious warfare capabilities, not only for its 
Tailored Air Group but, more importantly, for 
its Embarked Military Force (EMF). The ship 
has numerous planning and briefing rooms and 
wide troop assault routes which allow heavily- 
equipped Marines to move swiftly to either the 
flight deck or to boat decks to embark on one 
of its four new Mk 5 landing craft (LCVP). 
This hastens the delivery ashore of troops, 
ammunition and vehicles, providing a high 
tempo and flexibility of operations. The EMF is 
accommodated forward on three decks, with 
large stairwell leading directly into the forward 
end of the large aircraft hangar which is capable 
of holding 12 support helicopters and six 
Lynxes or Boeing WAH-64D Apaches. This is 
the main assault route through which troops 
move directly to the flight deck, using one of 
two aircraft lifts, or to their landing craft 
stations. Heavy weapons and ammunition are 
pre-placed in the hangar, designated as assembly 
areas, ready for collection as troops are called 
forward. The two aircraft lifts also serve the 
medical complex. A fixed ramp runs from the 
flight deck to the vehicle deck, which has space 
for some 40 vehicles and trailers and can be 
accessed from a large stern ramp. Vehicles can 
be easily moved into waiting landing craft or 
mexeflotes, or driven up to the flight deck to be 
slung from a helicopter. Everything about the 
LPH is geared towards high-tempo amphibious 
operations. 

Officially named by Queen Elizabeth II on 
20 February 1988 and commissioned into 
service on 30 September 1998, HMS Ocean has 
a ship’s company of only 284 and can provide 
accommodation for an Air Group of 184 
personnel and an Embarked Military Force of 
803 Marines. Operating on the ‘lean manning’ 
principle, manpower management and meticu- 
lous planning of the watch is needed to provide 
the maximum flexibility in operations. 

The aviation facilities have been designed 
around existing and projected UK helicopters, 
including the proposed Sea King HC.Mk 4 
replacement (scheduled for 2006) known as the 
Future Rotor Craft (FRC), which could be the 
Bell/Boeing MV-22 Osprey. With a small 
resident Air Engineering Department (AED), 
the embarked Tailored Air Group must be self- 
sufficient as the ship provides only the most 
basic engineering support with an emphasis on 
fly-away packs and modular support. Squadron 
personnel are also used as deck crews during 
flying operations. 


Tailored Air Group 

HMS Ocean’s primary role is to embark, 
support and operate a helicopter force of 12 
medium support helicopters (Sea King HC.Mk 
4/Merlin) or a mix of Sea King/Merlin and 
Chinook HC.Mk 2, six Lynx AH.Mk 7s as well 
as the Boeing WAH-64D Apache attack heli- 
copters. It does not have a dedicated Carrier Air 
Group (CAG) but does operate a Tailored Air 
Group (TAG) which is now provided by the 
recently established Joint Helicopter Command 


(JHC) through Headquarters, Commando 
Helicopter Force (CHF) and is commensurate 
with the mission and size of the Embarked 
Military Force. There is also provision to ferry 
RN/RAF Harriers and conduct limited ASW 
operations. 

Under the overall command of the new Joint 
Helicopter Command, the Commando 
Helicopter Force (CHF) comprises 700 person- 
nel and 35 helicopters (Sea King HC.Mk 4, 
Lynx AH.Mk 7, Gazelle AH.Mk 1) and is 
responsible for providing aviation support to 3 
Commando Brigade, Royal Marines, which 
includes the amphibious force. In recent years 
the force has been busy preparing to take 
embarked operations and aviation support to 
the new generation of amphibious ships. This 
includes HMS Ocean, the new Dutch LPD, 
HNLMS Rotterdam, and soon the LPDRs. The 
CHF’s primary responsibility is to project its 
presence and the combat capability of 3 
Commando Brigade around the globe and to 


Bright Star 
assault ships 





USS Bataan (LHD-5) is a ‘Wasp’-class assault 
carrier. In addition to its helicopters, it embarks 
eight AV-8B Harrier IIs. 





As well as its helicopter forces, USS Bataan has 
three LCACs (Landing Craft Air Cushion) at its 
disposal 


Exercise Argonaut 


As the host, Egypt played a major part in the 
exercise, including the provision of airborne 
troops which were transported during the 
heliborne assault by RAF Chinook. Here a pair of 
Egyptian air force Mi-8S staff transports (note the 
large rectangular windows) visit the beachhead. 


provide HMS Ocean with its TAG, drawn from 
all units within the CHF and supporting mixed 
detachments of Sea Kings, Lynxes and Gazelles 
for lengthy periods, as well as undertaking 
numerous other detachments and commitments 
elsewhere. 

The CHF comprises an HQ element and 
three operational squadrons (845/846NAS — 
Sea King HC.Mk 4, and 847NAS — Lynx 
AH.Mk 7/Gazelle AH.Mk 1). When embarked 
on the LPH, the TAG comprises aircraft and 
personnel taken from all three CHF squadrons, 
amalgamated to form a single unit (TAG) under 
one commanding officer. 

The primary mission of the CHF is to 
support 3 Commando Brigade during amphibi- 
ous operations and in subsequent operations 
ashore, and to maintain a capability to provide a 
simultaneous two-company group lift of 300 
Marines and their kit over a 40-nm (74-km) 
radius of action. This now includes the new 
9,000-lb (4082-kg) 155-mm Light Weight 


HMS Ocean is seen with four Sea Kings and one Chinook on 
five of the six landing spots. Note also the aft deck lift. 
Ocean’s deck can accommodate a further six parked 
helicopters, and is designed to be able to launch all 12 within 
minutes. A further 12 helicopters can be carried in the hangar. 


ITS San Giorgio is one of three 7,665-ton LPDs 
in service with the Italian navy. They can carry 
five AB 212ASWs or three AS-61s. 


USS Shreveport (LPD-12) is an ‘Austin’-class 
LPD, with the ability to embark 840 troops, a 
few helicopters and landing assault craft. 
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Towed Howitzer plus air defence systems, 
protected all-terrain vehicles (ATVs) and assort- 
ed combat and support vehicles. This lift 
requirement is one of the reasons why the 
Chinook may be an important future contribu- 
tor to the UK’s amphibious operations 

With a basic requirement to simultaneously 
lift a two-company group of Royal Marines in a 
single wave, HMS Ocean can launch waves of 
six helicopters simultaneously. Its large flight 
deck (666 x 72 ft/203 x 22 m) has six operating 
spots and space to park another six support heli- 
copters. Two flight deck lifts lead to a huge 
hangar, the largest in the naval service, which 
can hold up to 12 support helicopters (SK.Mk 
4/Merlin) and six Lynxes or Boeing WAH-64D 
Apaches. This allows six support helicopters to 
be brought up from the hangar and launched in 
under 30 minutes. Night operations are a pre- 
requisite for modern amphibious operations and 
the ship will be fully equipped to undertake 
‘black-light’ operations when suitable NVG- 
compatible deck lighting has been installed. 


RAF Commando Chinooks 

On Monday 4 October 1999, two RAF 
Chinook HC.Mk 2s (ZA681/ZA709) from 
No. 27 Squadron departed their home base at 
RAF Odiham, Hampshire to self-deploy across 


The Chinook greatly increased the effectiveness 
of Ocean’s TAG, not only in terms of heavylift of 
equipment, but also for troop transport. 
Overland legs could be undertaken with 44 
troops, instead of the 16 carried by the Sea King. 
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Europe, with overnight stops in Nice and 
Rome, to join HMS Ocean as it steamed past 
Palermo, Sicily on its way to Egypt for Bright 
Star 99. Under the command of Wing 
Commander Carl Dixon, RAF, commanding 
officer of No. 27 Squadron, the detachment 
comprised the Chinooks, nine aircrew (includ- 
ing the CO), 16 RAF technicians and four 
members of the RAF Odiham-based Joint 
Helicopter Support Unit (JHSU) — experts at 











CPP: 








Above: Crucial to the success of operating 
Chinooks from Ocean is the ability to fit one 
(just) on to the deck lift. The striking down 
process takes less than 90 minutes. 


Left: The two Chinooks joined Ocean for a 
month. Although the aircraft were marked with 
No. 18 Squadron badges, they were crewed by 
No. 27 Squadron. 


rigging Chinook-sized loads. For the RAF, this 
one-month deployment provided a valuable 
opportunity to address important shipboard 
compatibility issues and to assess future Navy 
and RAF combined tactics. The increased lift 
capability, operational range and transit speeds 
provided by the Chinooks to the Commander 
Amphibious Task Group (COMATG) would 
help to complement the brigade’s existing airlift 
capability, alredy provided by the commando 
Sea Kings of 845/846 Naval Air Squadrons. 
Their addition to the TAG would help to 
increase the range and speed in which the com- 
bat power of the embarked force, and their 
logistics support elements, could be delivered 
ashore, helping to increase the operational reach 























BLACK 
STALLIONS 
TALLIONS 


HC-4 ‘Black Stallions’ and its Sikorsky MH-53Es 
is normally based at NAS Sigonella. During 
Bright Star it operated a delivery shuttle between 
Cairo West Airport and the USS Bataan. 


and flexibility of the Embarked Military Force. 

The first priority for the RAF Chinook 
detachment was to conduct a series of shipboard 
evaluations and trials. This would assess the 
Chinook’s capabilities when operating from the 
deck, prior to supporting the Commando Force 
ashore as it conducted various operations in the 
Western Desert close to El Alamein. For the 
RAF Chinooks and their crews, the deploy- 
ment exposed them to two of the harshest 
operational environments — sea and desert. 
Their success during the deployment — during 
which each aircraft flew over 110 hours — 
provided yet another practical example of the 
operational adaptability and capabilities of the 
RAF Chinook Force. 

Before joining the ship, all RAF personnel 
involved had to complete at Portsmouth several 
ship-orientated training packages which includ- 
ed ship fire-fighting, sea safety and flight deck 
training. The aircrews undertook deck-landing 
practice on the Chinook simulator and made a 
visit to RNAS Yeovilton for a crash course in 
Navy procedures and terminology. Prior to 
their arrival aboard, there was some concern 
about the limitations of deck space that the two 
large Chinooks would impose, for other aircraft 
on Ocean would include those of the TAG 
along with visiting helicopters such as Italian 
AB 212s (ITS San Giorgio) and the Aviation 
Combat Element from the USS Bataan (HMM- 
261) comprising CH-46Es, UH-1Ns and 
AH-1W Cobras. 

Once the Chinooks had begun to operate 
from the deck, these early concerns proved 
unfounded. With careful planning, the addition 
of two Chinooks required very little change 
from normal operations on the ship’s six-spot 
deck. Much preparatory work was undertaken 
to successfully gain the necessary Service 
Deviations for the RAF Chinooks to operate 
not only from HMS Ocean but also from the 
decks of other amphibious ships. Chinook deck 
landings were successfully undertaken on HMS 
Fearless, RFA Fort George and the USS Bataan. 
Using data provided from the RAF Chinook 
HC.Mk 2, First of Class Flying Trials undertak- 
en by the Defence Research Agency (DERA) 
in late 1988, the only restrictions on operating 
from the deck of HMS Ocean was that the heli- 
copter spot fore and aft of a Chinook should be 
kept clear, and that no helicopter should be 
parked to the side. By parking the Chinooks 


Operating from shore bases were the Special 
Operations-dedicated Sikorsky MH-60Ks of the 
160th SOAR. The aircraft were stripped down for 
operations in the hot climate. 








forward of Spot 1, on the bows of the ship, all 
six spots could be used without restriction. 
When flying, the Chinooks could operate from 
Spot 6 (aft) and/or Spot 1 (forward); this still 


allowed four other spots to be used, or three if 


both Chinooks were operating from Spot 1 and 
Spot 6 simultaneously. 

The Chinooks proved to be compatible with 
all the ship’s flight deck systems, vehicle tugs, 
lashing points and refuelling points. The 16 
RAF technicians were split into two eight-man 
shifts and, as well as maintaining their aircraft, 
were used as deck hands to secure and remove 
the Chinook’s deck-lashings, and also under- 
took other ship’s duties. One of the most 
important shipboard compatibility issues for the 
Chinook, and one which would directly affect 
any future operations, was whether the 
Chinook could be successfully lowered into the 
large hangar deck using the existing aircraft lift. 
This was successfully achieved in under 90 
minutes, with the main rotors removed. Once 
at the hangar level there was room to park at 
least three Chinooks forward of the main lift, 
and with only a minor alteration to a fire-wall 
curtain there was ample room for at least six 
more Chinooks in the main hangar space. 


Desert training phase 

Once established within the AOA, HMS 
Ocean and its TAG were quickly tasked with 
the off-load of the Commando Force and its 
equipment as troops began to establish their 
positions ashore. Operating over the sea with 
peacetime constraints, the Chinooks were roled 
to carry 28 fully-equipped troops, increasing to 





Exercise Argonaut 





Bright Star provided many opportunities for 
cross-deck operations. Here a Grupelicot 4 

AB 212ASW visits Ocean while a Sea King HC.Mk 
4 from 845 NAS approaches its landing spot. 


44 troops once ashore. The Sea Kings were 
limited to 16 troops. The increased lift capabili- 
ty provided by the Chinook became apparent as 
the logistical off-load began and the Chinooks 
began to show their capability to lift 9 tons 
straight off the deck and far into the desert at 
speeds up to 120 kt (221 km/h). Once the 
Marines were established ashore, the Chinook 
and Sea King aircrew began their own desert 
training programme, relearning their desert 
flying techniques which include zero-zero land- 
ings and NVG load lifting along with support- 
ing the multinational troops ashore. 

During the exercise, great emphasis was 
placed on the ability of the amphibious force to 
deploy troops and supplies across a beach and 
into hostile territory. Joint operations included 
RAF Chinooks moving Egyptian airborne 
troops from HMS Ocean and into the desert, 
and working with the USMC helicopters from 
the USS Bataan. Other helicopters involved 
included US Army UH-60 and MH-60Ks from 
160th SOAR operating ashore from Cairo West 
Air Base and Mubarak Military City, where a 
company of US Army UH-60 Black Hawks 
provided ‘Dust Off medevac for the coalition 
forces. On Friday 22 October, the amphibious 
force staged a full amphibious assault demon- 
stration for assorted distinguished visitors which 
included Mr William Cohen, the American 
Defense Secretary. This demonstration included 
UK and USMC joint helicopter operations, and 

































Amphibious Task Group 


aviation assets participating in Exercise Bright Star ‘99 







United Kingdom 

7 x Sea King HC.Mk 4s — callsigns Victor 1-7 
(VF/ZD625, VG/ZD478, VK/ZE428, 
VN/ZG822, VP/ZF118, YA/ZG820, YD/ZG821) 

2 x Chinook HC.Mk 2s — callsigns Tusker 1 and 2 
(ZA681/ED, ZA709/EQ) 

2 x Lynx AH.Mk 7 — callsigns Lima 1 and 2 
(XZ180/LR, XZ612/LN), 

2 x Gazelle AH.Mk 1s - callsigns Charlie 1 and 2 
(XW851/CH, ZB676/CC) 

United States Marine Corps 

6 x AV-8B 11 Harriers — callsigns Hound Dog 1-6 
disembarked Bataan to Cairo West. 

12 x CH-46E — callsigns Elvis 1-12 

4 x CH-53Es — callsigns Cadillac 1-4 

4 x AH-1W — callsigns Heartbreak 1-4 

2 x UH-1N - callsigns Gracelands 1&2 

2 x USN CH-46s - callsigns Bayrider 1 & 2 

Italian navy 

3 x AB212s — callsigns Pantera 1-3 





All US rotary-wing aircraft were based on USS Bataan (HMM-261) 
or overnighted on HMS Ocean during affiliation training with the 
Italian AB212s operating from ITS San Giorgio. 


a full-scale assault on the beach at Al Amayid in 
which USMC Amphibious Armoured Vehicles 
(AV) and LCACs from the 22MEU delivered 
USMC M1 Abrams tanks and Egyptian M60 
main battle tanks ashore, followed by Egyptian, 
Italian and Greek troops. 

Having completed the affiliation and demon- 
stration phases, the exercise moved into a Field 
Training Exercise (FTX) phase that ended on 2 
November 1999. All helicopter operations 
within the AOA were controlled by the 
Helicopter Aircraft .Controller (callsign 
GLORY CENTER) aboard the USS Bataan, 
and once the helicopters were ‘feet dry’ control 
passed to the US Air Operations Center (call- 
sign GUARDIAN CENTER) located at 
Mubarak Military City. Helicopters were not to 
fly above 1,000 ft (305 m) within the AOA and 
had to be below 800 ft (244 m) within the 
exercise manoeuvre area to ensure safe separa- 
tion from fixed-wing aircraft. Standard heli- 
copter routes and Aircraft Control Points 
(ACPs) were established throughout the exer- 
cise area and all aircraft movements were co- 
ordinated by GUARDIAN CENTER. 


Cross-deck operations 

The exercise provided a superb training envi- 
ronment for all participants and the affiliation 
training phases proved highly useful as USMC 
CH-46Es, UH-1Ns, AH-1Ws and Italian AB 
212s operated from HMS Ocean, and comman- 
do Sea Kings, Lynxes and RAF Chinooks oper- 
ated from the USS Bataan and other amphibious 
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ships. For the RAF crews of No. 27 Squadron, 
the deployment was a rare chance to experience 
operational flying in both the amphibious and 
desert environment. The deployment provided 
a unique opportunity to evaluate and assess any 
future role the RAF Chinook may have in sup- 
porting the amphibious air assault role when 
embarked on HMS Ocean, and showed 3 
Commando Brigade that the Chinook, when 
properly tasked, could be a force multiplier 
helping to quadruple the logistical lift capability 
already provided by the commando Sea Kings. 
The embarkation of RAF aircraft on Royal 
Navy warships is not a new concept. The suc- 
cess of the RAF Joint Force 2000 — in which 
RAF Harrier GR.Mk 7s embark on Royal 
Navy CVS aircraft-carriers and work with 
Royal Navy Harrier F/A.Mk 2s — is now 


Left: The elderly CH-46E remains the primary 
airborne assault vehicle for the USMC, with the 
airborne element of the MEU (Marine 
Expeditionary Unit) built around the CH-46 
squadron. Here a Sea Knight from HMM-261 
lands on Ocean. 


Right: HMM-261 is part of MAG 26 at MCAS New 
River. The squadron is nicknamed ‘Bulls’, and 
the unit’s badge features prominently on the 
rotor pylons. 


Below: Each MEU usually incorporates four Bell 
AH-1W Cobras to provide air support and 
scouting. Although the aircraft are assigned to a 
shore-based Cobra squadron, when afloat they 
assume the identity (and markings) of the lead 
CH-46 unit. 





While the CH-46 handles the troop transport 
function during airborne assaults, the CH-53E is 
usually assigned to the lifting of heavy 
equipment such as artillery and vehicles. Four 
are usually allocated to the MEU. 


commonplace. The operation of RAF 
Chinooks in the amphibious air assault role on a 
regular basis has yet to be decided, but Bright 
Star 99 and the success of the first Chinook 
embarkation will be taken into account. 

The RAF Chinooks will be joined by a flight 
of Army Boeing WAH-64D Apaches which 
will enter service in 2000. Navy and Royal 
Marine pilots have already been earmarked for 
the Apache training programme and the num- 
bers of Apaches embarked will be commensu- 
rate with the mission. They will almost certain- 
ly be complemented by the Lynxes of 847 





Naval Air Squadron which presently operates 
Army Lynx AH.Mk 7s armed with the TOW 
missile system. The attack helicopter will trans- 
form the attack, interdiction, intelligence, 
surveillance, target acquisition and reconnais- 
sance capabilities of the Amphibious Task 
Group, not only ashore but also within littoral 
areas. 


Defence against patrol baots 

The future of the Army Lynx AH.Mk 7 
operating within the Commando Helicopter 
Force has yet to be finalised. Ships like HMS 
Ocean are vulnerable to missile-carrying Fast 
Patrol Boats (FPBs), or other small raiding units, 
when operating close to or within coastal areas. 
There is a very real need for an embarked 
quick-reaction aviation force to help counter 
FPB threats armed with a suitable missile, 
which could be provided by the AH using the 
Hellfire or FFAR, or a suitably-armed Lynx 
helicopter. Instead of using a high-value asset 
like the AH for this role, the Lynx could be 
used in both the light utility and armed anti- 
FPB role. With limited Army AH.Mk 7s avail- 
able — and these equipped with skids, making 
them difficult to move on a deck — a compro- 
mise would be to convert a number of Navy 
Lynx HAS.Mk 3s to the new Lynx HMA.Mk 8 
standard, but having dual controls, an NVG- 
compatible cockpit and an off-the-shelf surveil- 
lance system, such as those successfully used by 
paramilitary/police units equipped with a secure 
microwave downlink. This would not only give 
COMATG/Brigade Commander real-time 
intelligence, but the helicopter also can be 
armed with a variety of weapons/missile systems 
less expensive than the Hellfire and more suit- 
able to littoral operations. The converted Navy 
Lynx equipped with a Harpoon deck-lock 
could also operate from any deck, detaching to 
fast-moving frigates or other smaller ships with- 
in the ATG to deploy Advance Forces/ 
Pre-Landing Forces, complementing the larger 
Boeing WAH-64Ds. 

The flexibility and new capabilities that the 


A CH-53E waits at a desert landing site recently 
prepared by bulldozer. Bright Star not only 
exercised the combined amphibious group’s 
ability to conduct joint assault operations, but 
also the ability to sustain a campaign once 
ashore. 


LPH brings to the UK’s amphibious forces are 
just beginning to be exploited to the full. The 
mobility, speed, power projection and the tacti- 
cal flexibility provided by the UK’s new LPH 
throughout the spectrum of conflict — from 
humanitarian assistance operations, through 
evacuation operations, peace support operations 
to full conventional amphibious operations — 
will ensure that the Royal Navy’s Amphibious 
Task Group, and HMS Ocean with its TAG and 








The MEU usually deploys with a pair of Bell 
UH-1Ns for utility duties. These include 
battlefield command post duties, medevac and 
light gunship tasks. 


Embarked Military Force, will be at the fore- 
front of any future UK military or humanitarian 
missions and a major asset to NATO’s Joint 
Rapid Reaction Force. This is the first true 
example of the UK’s new ‘Purple World’ 
(tri-service) doctrine. Patrick Allen 
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Mikoyan MiG-21, MiG-29K, MiG-31BM and MiG-31E 








MiG fighters at MAKS’99 


Sukhoi’s fighter products on 
display at the MAKS’99 air show 
were reviewed in World Air Power 
Journal Volume 40. Here Mikoy- 
an’s current programmes are 
described. 

VPK MAPO/Mikoyan demon- 
strated at MAKS’99 several familiar 
types, including two examples of 
the MiG-29SMT — the second 
prototype (‘917 Blue’, (c/n 
2960535400, f/7n 4710) and the 
first ‘production’ aircraft (‘01 Blue’, 
c/n 2960720165), the second 
prototype MiG-29UBT ‘fatback’ 
trainer (‘52 Blue’) equipped with a 
refuelling probe and the first proto- 
type MiG-AT (‘81 White’) with 
redesigned air intakes. Interesting- 
ly, the first prototype MiG-29K 
(311 Blue’, c/n 2016188), which 
is now something of an airshow 
veteran, was displayed again, 
hinting that Russia had reached an 
agreement with India concerning 
the delivery of naval ‘Fulcrums’. 
Suitably updated to meet Indian 
Navy requirements, the MiG-29K 
is intended to equip the carrier 
wing of India’s first conventional 
take-off and landing (CTOL) 
aircraft-carrier, the upgraded RNS 
Admiral Gorshkov. VPK MAPO 























attaches considerable importance to 
this deal, as evidenced by the 
recent appointment of Nikolay 
Boontin (ex-deputy of MiG-29 
chief project engineer Valeriy 
Novikov) as MiG-29K programme 
chief. It is hoped that the 
MiG-29K upgrade effort will also 
attract Russian Navy interest. 

The ‘Fulcrum’ has been generat- 
ing considerable interest from 
Russian institutions lately. At 
MAKS’99 LII demonstrated the 
MT-1 (mobeel’nyy tramplin) mobile 
ski jump which allows tactical 
aircraft to escape from airfields 
crippled by runway-cratering 
bombs. With the MT-1 a produc- 
tion MiG-29 needs only 180-200 
m (590-656 ft) to become 
airborne. This was demonstrated 
by LII’s MiG-29/izdeliye 9.14 
(‘407 Blue’, c/n 2960507682, f/n 
0404) and Sergey Tresvyatskiy, 
who had made the first such take- 
off in the same aircraft on 24 
December 1997. 

A new display item was the 
MiG-31BM (‘58 Blue’, c/n 
N38401214306). This is not just an 
air defence suppression aircraft, as 
the designation (similar to the 
MiG-25BM ‘Wild Weasel Foxbat’) 


may suggest. New avionics have 
turned the ‘Foxhound’ into a 
multi-role strike aircraft. The main 
deficiency of the basic aircraft’s 
cockpit — the lack of a tactical 
information display — has been 
eliminated. The forward cockpit 
now has one 6 x 8-in (15 x 20-cm) 
MFI-68 (mnogofoonktseeonahl’nyy 
indikahtor) LCD similar to that used 
in the MiG-29SMT and a HUD 
replacing the standard radar scope; 
a multi-function keypad with a 
small display is installed on the 
starboard side console. 

Even more interesting was the 
weapons systems operator’s cockpit 
featuring three MFI-68 LCDs 
which display tactical information, 
navigation data, radar or TV 
imagery (the latter is generated by a 
TV-guided bomb or missile). The 
starboard side console has an 
MFPU (mnogofoonktsionahl’nyy 
pool’t oopravleniya) keypad/ 


display, slightly larger than the 
pilot’s. The new data presentation 





The bulged canopy of the MiG-21-93 
is highlighted in this view. The 
Mikoyan update programme for the 
Indian Air Force centres around the 
Kopyo radar, which confers 
compatibility with the Vympel R-77 
(AA-12 ‘Adder’) active-radar missile, 
carried here in dummy form with 
Vympel R-73Es (AA-11 ‘Archer’) 
outboard. 


systems have been designed by the 
Roosskaya Avionika company. 
Only specialists were allowed to 
inspect the MiG-31BM’s cockpits. 

Apart from new cockpit displays, 
the MiG-31BM has an improved 
radar jointly developed by NPO 
Fazotron (aka NIR — the Radio 
Research Institute) and MNIIP. 
The upgraded radar has much- 
improved performance in both 
air-to-air and air-to-ground mode; 
e.g., detection range is almost 
doubled, enabling the aircraft to 
carry new longer-range AAMs. 
The navigation system is largely 
identical to that of the 
MiG-29SMT. The MiG-31BM is 


The MiG-31BM is a true multi-role 
‘Foxhound’, able to undertake long- 
range interception, precision strike 
and defence suppression tasks. This 
aircraft is displayed with R-37 
(AA-13) long-range AAMs under the 
fuselage, and Kh-31 (AS-17 
‘Krypton’) missiles under the wing. 
The latter is a long-range attack 
weapon with either an anti-radar or 
active radar anti-ship seeker. In the 
front cockpit (below left) the pilot 
has a single MFD and a HUD for the 
presentation of tactical situations, 
while in the rear cockpit (below) 
the weapons system operator has 
three MFDs. Controls for the new 
system are located in the starboard 
side console. 














of considerable interest to the 
Russian Air Force which will be 
able to get effectively a new strike 
aircraft at relatively low cost. 
Unfortunately, those who had 
hoped to see the famous Mikoyan 
MFI (1.44) now that it has been 
formally unveiled were disappoint- 
ed once again. This time the reason 
for the fighter’s absence was that it 
was being readied for its first flight 
which, after numerous delays, is 
now scheduled for winter 1999, 
although at the time of writing 
there had been no developments. 
Stage 1 of the test programme is 
expected to include 27 flights. 
VPK MAPO’s long-standing 
partner, the “Sokol” Nizhniy 
Novgorod Aircraft Factory, 
demonstrated the MiG-31E export 
version of the basic interceptor 


(‘903 White’), the MiG-21-93 
upgrade demonstrator equipped 
with the Kopyo (Lance) radar and 
the Myasischchev M-101T Gzhel’ 


8-seat business turboprop, of which 


Left: The MiG-31E is an export 
‘Foxhound’ with downgraded radar 
and ECM. Standard armament 
comprises R-33 (AA-9 ‘Amos’) 
missiles under the belly and R-46TD 
(AA-6 ‘Acrid’) on the wing pylons. 


two production-standard examples 
were present (RA-15102 and 
RA-15105, c/ns 1501002 and 
1501005). Currently four MiG-21s 
are flying with the Kopyo radar; 
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Below: Sergey Tresvyatskiy 
demonstrates the MT-1 ski-jump 
take-off in ‘407 Blue’. This aircraft, a 
Mikoyan test regular, had originally 
trialled the podded attack avionics 
for the cancelled 9-14 programme. 





one of them, an Indian Air Force 
aircraft, is undergoing trials at the 
State Flight Test Centre (GLITs) in 
Akhtubinsk. 


Yefim Gordon and Dmitriy Komissarov 





Operation Stabilise 





INTERFET air ops 


On 20 September 1999, the first 
RAAF Hercules departed Darwin 
to begin the airlift of troops and 
equipment into the East Timor 
capital, Dili, in support of UN 
Security Council Resolution 
(UNSCR) 1264. UNSCR 1264 
was the mandate by which the 
Australian-led INTERFET 
(INTernational Forces East Timor) 
troops would occupy the former 
Portuguese colony in the wake of 
the withdrawal of the Indonesian 
forces that had occupied the island 


The S-70A-9 Blackhawks of the 
AAAC’s A Squadron/5 Aviation 
Regiment are used for transport in 
and around East Timor. Ship-to- 
shore transport missions are a 
regular feature, 


in East Timor 


since 1975. Those countries with 
troops and equipment involved in 
the INTERFET operation are: 
Argentina, Australia, Bangladesh, 
Brazil, Canada, France, Germany, 
Ireland, Italy, Malaysia, New 
Zealand, Norway, the Philippines, 
Republic of Korea, Singapore, 
Thailand, the United Kingdom, 
and the United States of America. 
Following the UN Assistance 
Mission (UNAMET) supervised 
elections the previous month, 
which saw 78.5 per cent of the 
population vote in favour of 
independence, pro-Indonesian 
militia groups began the systematic 
destruction of towns and villages, 
and wholesale slaughter of their 
occupants. As a result, Indonesia 

















imposed martial law, but later 
agreed to accept a UN-sponsored 


peacekeeping force when it 
became clear that the violence was 
not diminishing. 

The UN Security Council duly 
authorised the establishment of an 
Australian-led multinational force, 
under the command of Major 
General Peter Cosgrove, on the 
15th of September with the 
following mandate: 

— 1. To restore peace and security 
to East Timor, 

— 2. To protect and support the 
UN Mission in East Timor, and 

— 3. To facilitate humanitarian 
assistance operations 

The INTERFET operation, 
known as Operation Stabilise by 
the ADF, saw the insertion of 
ground troops from several nations, 
including Gurkhas from the British 





Backbone of the Darwin-Dili air 
bridge is the RAAF C-130 fleet, led 
by the C-130Hs of No. 36 Squadron. 
Here a ‘Herk’ leaves Dili for the 430- 
mile (690-km) trip back to Darwin. 


Army, though the large majority 
were supplied by the Australian 
Army’s 3 Brigade (the rapid 
reaction force) based at Townsville. 

Although the bulk of men and 
materials travelled by sea, the 
Darwin — Dili airbridge was instru- 
mental in the initial securing of the 
airport and surrounding areas, and 
the brunt of early operations was 
borne by the C-130H-equipped 
No. 36 Squadron, RAAF. Other 
Air Lift Group resources used in 
the operation included the 
C-130Es of No. 37 Squadron, the 
Boeing 707s of No. 33 Squadron 
and elements of the Caribou fleet. 
Unfortunately, the new C-130Js 
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With roads in East Timor sparse and the threat of militia activity high, the 
helicopter was the most valuable form of transport during the early days of 
Operation Stabilise. This is a UH-1H of the RNZAF’s No. 3 Squadron. 


had only just begun to arrive at 
Richmond (the first arrived on the 
4th of September), so played no 
part in the operation. This placed 
an even greater burden on No. 37 
Squadron, which not only had to 
keep its elderly E model Hercules 
flying at a greatly increased tempo, 
but was busily ferrying the new J 
models from Marietta to Rich- 
mond and introducing them to 
service. Airlift assets from other 
countries involved in the UN 
operation helped to shoulder the 
burden, with UK, Canadian, New 
Zealand and US Hercules being 
noted operating alongside Italian 
G.222s and German Transalls. The 
heavylift capability of the USAF 
Air Mobility Command C-5 
Galaxy and C-17A Globemaster 
fleets was invaluable during the 
build-up phase of the operation, 
moving men and equipment into 
(and out of) Townsville, Tindal 
and Darwin. 

Airlift operations did not just 
begin on 20 September however, 
as the Hercules of the RAAF and 
RNZAF had been operating relief 
and evacuation flights between the 


time of the election and the days 
immediately prior to Operation 
Stabilise. As at 0700 on the 20th 
(the time of commencement of the 
operation), 2,538 people had been 
evacuated to Darwin from Dili, on 
28 flights. 

Once an airhead had been estab- 
lished in Dili, 12 Sikorsky S-70A-9 
Blackhawk helicopters from A 
Squadron/5 Aviation Regiment 
(supported by personnel from the 
co-located B Sqn) arrived in- 
country to provide support, and 
were almost immediately instru- 
mental in the securing of the air- 
port at Baucau, providing a second 
airfield at the disposal of the UN. 

The Blackhawks have been sup- 
ported by the Kiowas of 162 Sqn/ 
1 Avn Regt (bolstered by person- 
nel from 161 Sqn), and four 
UH-1Hs of No. 3 Sqn, RNZAF, 
but with the recent untimely 
grounding of the world’s Chinook 
fleets a medium-lift helicopter 
capability was sorely needed. 
Fortunately, although taking a back 
seat in the operation, the United 
States came to the rescue with the 


offer of the USS Belleau Wood 




















Two Royal Australian Navy Sea Kings from HS-817 joined the rotary-wing 
supply effort, operating from HMAS Tobruk and HMAS Success. Missions 
involved ship-to-shore transport and movement of troops throughout ‘ET’. 


(LHA-3) and its embarked 31st 
Marine Expeditionary Unit 
(MEU), along with the ammuni- 
tion ship USNS Kilauea (T-AE 26) 
and ‘Ticonderoga’-class air defence 
cruiser USS Mobile Bay (CG-53) . 

The Belleau Wood had just 
returned to its home port of Sasebo 
after successfully completing a Y2K 
compliance exercise, when it was 
seconded to the operation. The 
embarked CH-46 and CH-53 fleet 
provided invaluable assistance, 
causing the Commander of US 
Forces (INTERFET), USMC 
Brigadier General John G. 
Castellaw to note that: “The 
Australians are stretched thin, our 
mission is to ensure the Australians 
succeed.” 

Ships from the Royal Australian 
Navy also provided helicopters, 
notably the HS817 Sea King Mk 
50A embarked aboard fleet supply 
ship HMAS Success (AOR 304) 
that allowed the timely transfer of 
fuel bladder cells from the ship to 
Dili airport, and a similar machine 
aboard the Amhibious Landing 
ship HMAS Tobruk (L50). A signif- 
icant contribution to the effort was 
also provided by HMAS Darwin 
(an ‘Adelaide’-class frigate) 
conducting deck landing practice 
training with the Army Black- 
hawks, and HMAS Sydney provid- 
ing its deck for the refuelling of the 
Army helicopters. 

A considerable amount of 
tension has built up between 
Australia and Indonesia over the 
issue of East Timor (as it did in 
1975, when Indonesian troops 
invaded and annexed East Timor as 
that country’s 27th Province). 
Perhaps significantly, the RAAF’s 
Strike and Reconnaissance Group 
deployed an F-111 force to Tindal 


2 RAR troops cover their eyes 
against the dust as an S-70 lifts off. 
Partnering the Blackhawks in- 
country are four RNZAF UH-1s. 


over this time. Certainly, at least 
one RF-111C of No. 1 Squadron 
has flown photo-reconnaissance/ 
mapping flights over East Timor 
subsequent to the Indonesian with- 
drawal. The Jindalee Operational 
Radar Network has also been 
utilised during operational trials, to 
watch the region, and reports 
suggest that US Navy EP-3 Orions 
have been operating surveillance 
flights from Darwin. 

Australia’s involvement in the 
UN force came at an unfortunate 
time for its defence forces. The task 
would have been so much easier 
had the C-130J aircraft for No. 37 
Squadron been delivered on time 
some two years previously, or had 
the Chinook fleet (small though it 
is at just four units, with two more 
on order) not been grounded, or 
had the two ex-USN amphibious 
warfare ships, HMA Ships Kanim- 
bla and Manoora been available for 
service — both still undergoing 
dockyard conversion and repair, 
after being found to have serious 
hull corrosion. These problems 
aside, however, Australia has 
proved itself well capable of leading 
a multinational operation. 

Though the initial airlift surge 
has been scaled back considerably, 
the situation in East Timor contin- 
ues to soak up the RAAF’s airlift 
resources, adding flying hours to 
the ageing C-130E fleet and 
consuming a fair slice of the 
Australian Defence Budget. The 
multinational INTERFET force is 
only the first step on the road to a 
peaceful and stable democracy in 
East Timor, and was due to be 
replaced in the early part of 2000 
by a United Nations Peacekeeping 
Operation. Australia’s contribution 
to that force may not be as large as 
that presently deployed, but it 
seems that East Timor will account 
for many defence dollars in the 


years to come. Nigel Pittaway 


VT-86 ‘Sabrehawks’ 
NFO/WSO/navigator training 


While 1999 saw the Chief of Naval 
Air Training (CNATRA) retire 
the last A-4 Skyhawks from US 
Navy training service, there remain 
two other veteran aircraft in the 
Navy training inventory and one 
unit which, uniquely, operates 
examples of both. 

Training squadron Eighty Six, or 
TRARON Eighty Six or the 
‘Sabrehawks’, as they are variously 
known, operates the Rockwell 
T-2C Buckeye and the Rockwell 
T-39 Sabreliner at NAS Pensacola, 
Florida as a constituent unit of 
Training Wing Six (TRAWING 
SIX). 

Training Wing Six is responsible 
for training all USN/USMC Naval 
Flight Officers (NFOs)and USAF 
Weapon System Operators 
(WSOs), as well as international 
navigators from various countries. 
The wing includes three squadrons: 
VT-4 and VT-10 in the primary 
and intermediary roles, and VT-86 
in the advanced training role. Since 
1997 TRAWING SIX has gradu- 
ated around 810 USN, USMC, 
USAF and international students. 

After completing Aviation 
Pre-flight Indoctrination (API) all 
student NFOs and navigators 
report to VT-4 or VT-10 for 


primary training. This includes 
ground school and simulator train- 
ing and introduces the students to 
basic air navigation, aircraft 
systems, meteorology, communica- 
tions and emergency procedures. 
Thereafter, the students have eight 
front-seat familiarisation flights in 
the T-34 Turbo-Mentor. These 
flights follow the student pilot 
syllabus, teaching the students the 
basics of flight, the landing pattern, 
navigation and some aerobatics — 
the main difference being that the 
NFO/navigators students never fly 
solo. 

After primary training the first 
‘cut’? occurs with students assessed 
as having the aptitude for tactical 
aircraft proceeding to intermediate 
training, while those selected for 
multi-engine training (e.g. for the 
Navy E-6 TACAMO or P-3s, or 
for the Air Force C-130/KC-135 
etc.) going to Randolph AFB to 
complete their training with the 
USAF. Across the totality of 
students entering the primary train- 
ing programme the attrition rate 
for students not making the grade 
is around 10 per cent. 

Tactical NFO/navigator 
students complete their intermedi- 
ate training with VT-4/VT-10 on 


the T-34C. The intermediate 
course now includes some initial 
jet familiarisation for the 
USN/USMC student NFOs utilis- 
ing the T-39G, which is a basic 
non-radar version of the Sabreliner. 
The first three of these reworked G 


BRIEFING 


VT-86’s elderly fleet is based on two 
Rockwell (North American) 
designs, the T-39 Sabreliner (above) 
and T-2 Buckeye (below). The 
Sabreliner illustrated is a T-39N, 
equipped with an APG-66 in the 
nose to allow student back-seaters 
to learn the intricacies of radar 
work under one-on-one supervision. 





BRIEFING 


VT-86 operates three T-39Gs, this 
variant being distinguished from 
the radar-equipped T-39N by having 
five cabin windows instead of three. 
The T-39G provides initial jet 
familiarisation to prospective 
navigator students. 


models have now been delivered to 
Pensacola to join TRAWING 
SIX’s existing fleet of T-39Ns. The 
USAF students gain their initial jet 
experience on the T-1 Jayhawk. 
After intermediate training students 
selected for the E-2C will be sent 
to NAS Norfolk to complete their 
training. The tactical students now 
move across the ramp at Pensacola 
to VT-86 for the advanced stage of 
their training syllabus. 

VT-86 commenced operations 
at Pensacola in June 1974, tasked 
with the training of Naval Flight 
Officers (NFOs) for carrier-based 
aircraft. In 1994 the squadron’s role 
was expanded to include the train- 
ing of US Air Force Weapon 
Systems Officers (WSQOs) and the 
first of these students graduated in 
May 1995. Since 1996, the unit has 
also taken on the responsibility of 
training international students 
including officers from Germany, 
Italy and Saudi Arabia. The 
German students will go on to be 
back-seaters in Tornados or F-4s 








and the Italians and Saudis in 
Tornados. 

VT-86 is currently led by Com- 
mander Michael Gnozzio, a former 
A-6E NFO with over 3,500 total 
flight hours, 562 carrier landings 
and a veteran of 44 Desert Storm 
combat missions. Commander 
Gnozzio’s staff includes 75 Navy, 
Air Force and Marine Corps 
officers supported by 11 enlisted 
personnel. The squadron trains 
between 300 and 350 students per 
year and has amassed over 275,000 
accident-free flight hours over the 
last 20 years. The squadron 
currently operates 15 T-39Ns, 
three T-39Gs and 15 T-2C Buck- 
eyes. 

The instructors are on two/ 
three-year tours and are predomi- 
nantly experienced fleet tactical 
multi-crew pilots or NFOs (i.e. ex- 
F-14, A-6, S-3 and F-18). For the 
T-2C pilots the attractions of a 
posting to VT-86 to train “back- 
seaters’ (aside from living in 
Pensacola!) are that they do not 
have to share ‘stick time’ and that 
the flying is fun (flight operations 
are all VFR). This differs from 
their colleagues who train student 
pilots who spend much of their 


The main cabin of the T-39N (left) 
has two work stations for student 
navigators, and seats for their 
instructors. The flight deck (below) 
has the right-hand seat configured 
for radar operation, with a single 
MFD and side controller. The 
aircraft is flown by a Raytheon 
civilian, although the pilots are all 
experienced ex-military personnel. 


time as ‘back-seat’ observers and 
also have to endure the rigours of 
IFR and night flying. 

At the commencement of the 
advanced stage of their training, the 
students will have learned the 
basics of navigation, communica- 
tion and aircraft handling in the 
T-34, and will have also flown 
some jet familiarisation flights. 
Now the workload is increased as 
the students must apply the basic 
skills which they have learnt to the 
fast-jet environment. The advanced 
training commences with the 
Strike Core phase, which utilises 
both a heavy simulator workload 
and sorties in the T-39N to cover 
air navigation, low-level, strike and 
radar navigation, and eventually 
incorporating theses in basic 
mission planning. 

The T-39s in service with 
VT-86 are operated under a 
US$21.2 million contract with 
Raytheon Aerospace, within 
which Raytheon provides on-site 
support including maintenance and 
the provision of a cadre of vastly 
experienced civilian ex-military 
pilots to fly the aircraft. 

The T-39N is equipped with an 
F-16 radar which enables students, 
initially sitting at consoles in the 
rear of the aircraft and later up 
front with the Raytheon pilot, to 
learn to operate the radar in a tacti- 
cal jet environment. Aboard the 
T-39, in addition to the contract 
pilot, will be instructor NFOs/ 
navigators from VT-86 to provide 
‘one-on-one’ tuition to the 
students. 

Following successful completion 
of the Strike Core phase a further 
streaming takes place. Students 
electing to be (or being selected as) 
electronic countermeasures officers 
for the EA-6B or S-3, defensive/ 
offensive systems operators for the 
B-1B or navigators for the B-52H 
take the Strike syllabus. Students 
selecting and being accepted as 
potential F-14 RIOs, or F-18D or 
F-15E WSOs, take the Strike 
Fighter syllabus. Both these phases 
involve further simulator training 
and T-39N flights which will 
include additional radar and visual 
navigation work, only now at low 
level. Following completion of the 
Strike/Strike Fighter phases, the 





USAF students now leave the 
Pensacola programme and re-enter 
the Air Force training system to 
complete their training. 

The USN/USMC and interna- 
tional students completing the 
Strike and Strike Fighter phases 
move on to the final element of 
their advanced training with 
VT-86 — the Air Tactical Maneu- 
vering (ATM). The ATM training 
syllabus, which utilises the T-2C 
Buckeye and further simulator 
work, is designed to develop the 
students’ navigation, communica- 
tion and aircraft systems skills 
previously developed in their train- 
ing on the T-39. Crew co-ordina- 
tion and mission priorities are also 
stressed in the ATM curriculum 
and introduction to carrier opera- 
tions is also included in this 
element of the training course. 
Major emphasis is placed on teach- 
ing basic skills to safely navigate 
visually and to operate in a high-g 
environment, which is provided by 
the T-2C. 

The 1958-vintage Buckeye is 
considered by the T-2C instructor 
pilots at VT-86 to be the ideal 
aircraft for the unique role it 
performs at Pensacola. It is a 
rugged, versatile and reliable 
advanced trainer and, with a high 
thrust-to-weight ratio and being 
capable of +6/-2 g, it has a perfor- 
mance equal to many tactical jet 
aircraft. It is simple and forgiving 
but tough to fly accurately. 

While the T-2C has no radar 
and only ‘bare bones’ avionics (in 
fact both the T-39 and the T-34 
have more advanced avionics), it is 
an excellent platform for the NFO 
students to finish their training. 
The T-2 gives them their first 
experience of wearing a g-suit, of 
using an oxygen mask and working 
with an ejection seat. Once they 
have completed the T-2C simula- 
tor training, flight support/acade- 
mics and admin the students have 
16.9 hours over 12 flights in this 
syllabus to demonstrate that they 
can apply their newly found 
knowledge of navigation and basic 
airmanship to a high-performance 
jet aircraft. Additionally, it is not 
unusual at this juncture for a 
student who has been successful 
thus far on the course to encounter 


Several aircraft in the ‘Sabrehawks’ 
fleet - both T-2s and T-39s - wear 
‘Marines’ titles. The unit has always 
trained USMC back-seaters, and 
from 1994 has also trained USAF 
fast-jet WSOs. German, Italian and 
Saudi Tornado navigators also pass 
through the VT-86 NFO school. 


a potentially insurmountable obsta- 
cle — that of airsickness. 

The ATM course commences 
with 2 familiarisation flights in a 
T-2 flown by one of the experi- 
enced instructor pilots for which 
the student will carry out basic 
flight planning and during which 
will learn en route procedures, 
crew co-ordination and communi- 
cations (ICS & UHF) applicable to 
the T-2C. This is followed by a 
single familiarisation check ride. 
The next phase of ATM is the 
Tactical Low Level (TLL), which 
introduces the student on the first 
flight to tactical low-level flight, 
simulated bombing, and use of 
TACAN and compass/clock to 
navigate. Next a second aircraft is 
introduced and a two-ship section 


tactical low-level sortie is planned 
and flown. The final sortie of the 
TLL phase is a flight (or ‘division’) 
of four T-2s and gives the students 
the opportunity to plan and control 
a multi-jet flight in a sortie flown 
against simulated targets in Missis- 
sippi and Alabama. Because the 
T-2 has only one radio, the 
students also have to master the use 
of hand signals within a formation 
flight. 

The final six flights in the ATM 
course in the T-2 involve experi- 
ence of Basic Fighter Maneuvers 
(BFM) and Air Combat Maneu- 
vering (ACM). While the students 
will have flown a simple engage- 
ment between two aircraft in the 
T-39 phase of their training, the 
Buckeye takes them beyond this to 
basic dogfighting. Both Strike and 
Strike Fighter students will com- 
plete this section of the course 
which introduces them to the 
physical demands of the high-g 
environment and begins to teach 
them the situational awareness and 


spatial orientation required by 
tactical aircrews to work as a team 
— perhaps the most demanding 
aspect of military jet operations. 

Following successful completion 
of the ATM course, and with 
around 100 flight hours under their 
belts, students will qualify as NFOs 
and receive their wings, before 
moving on to the next phase of 
their training the Fleet Replace- 
ment Squadron. 

What of the future for VT-86? 
The T-39 and the T-2C are old 
aircraft and, while the T-39 is set 
to continue in its role for the fore- 
seeable future, the T-2C’s fate is 
currently the subject of debate. 
Currently budgetary approval is in 
place for the operation of T-2Cs at 
VT-86 until 2003. Certainly there 
is no doubt that the mission which 
the T-2 currently fulfils remains 
and there are other aircraft which 
could carry out the role, for exam- 
ple the T-45 Goshawk or T-38 
Talon. With the introduction of 
‘glass’ cockpit technology, 


advanced avionics and multi- 
mission capability in the tactical 
front-line inventory it is critical 
that the training aircraft keep pace. 

The concept that a non-jet 
replacement may be selected for 
the T-2C in the advanced training 
of NFOs/navigators is viewed with 
considerable scepticism at Pensaco- 
la. This stems from the fact that 
JPATS (the Raytheon T-6A 
Il) is being considered as a replace- 
ment for the Buckeye at VT-86. 
While the T-6 has the ‘glass’ cock- 
pit and modern avionics, it does 
not have jet characteristics in terms 
of turn rates and low-level speed. 
Accordingly, in the view of many 
of the instructors at Pensacola, 
JPATS would not give the 
NFO/navigator students the neces- 
sary situational awareness and 
simple ‘eyeball calibration’ experi- 
ence they need to prepare for, say, 
the F-14D. In simple terms, they 
believe that for a trainee NFO to 
go from JPATS to F-14 is too big a 
step. 

In any event, the Buckeye and 
Sabreliner will be around for some 
years yet at Pensacola and VT-86 
will continue with its vision to be: 
‘The sole source training squadron 
for Advanced Undergraduate 
Tactical Naval, Air Force and 
International Flight Officers.’ 
Richard Collens 


Despite its age, the T-2C is a good 
platform for teaching basic fast-jet, 
low-level navigation when 
operating under high-g and during 
simulated combat conditions. 
However, the lack of modern 
avionics is increasingly limiting the 
type’s usefulness as a stepping- 
stone to modern combat types. 





The Tactical Leadership Programme, held at Florennes in Belgium, 
plays an important role in training European NATO package 





AIRCENT’s 


leaders. The programme offers a number of different courses to 
experienced NATO aircrew, instructing them in tactical leadership, 
mission planning, air tasking and other relevant areas. 


ntil the early 1990s, the threat faced by 
: NATO was quite obvious: the coun- 

tries that were part of the Warsaw Pact, 
and other Communist countries, were its 
enemies. With the fall of the Berlin Wall, a 
direct enemy vanished, and as a result all armed 
forces in Europe have experienced major cuts 
and changes, and many aircraft and squadrons 
have disappeared. During the 1990s, NATO 
forces have been involved in a number of large- 
scale conflicts. The war in the Persian Gulf and 
the recent, first-ever NATO offensive attacks 
since its establishment — against Serbian forces 
in Kosovo — proved that international co-oper- 
ation is the key to today’s warfare; however, 





few NATO allies can present a mixed force 
capable of performing its specialised and 
demanding nature. In current NATO opera- 
tions (also called Combined Air Operations, 
COMAO) specialised aircraft of different 
nations are put together in a mixed force, so it 
is vital that aircrew are trained to fly in and 
manage large packages of aircraft. 

In the late 1970s, AIRCENT (Allied Air 
Forces Central Europe) had perceived the need 
for joint operations, and it was thought that a 
joint training programme of Central Region Air 
Forces could improve the effectiveness of 
NATO forces. With this aim in mind, the 
AIRCENT Tactical Leadership Programme 


Left: Mission planning 
is intense, especially 
for the ground attack 
crews. Here No. II(AC) 
Squadron Tornado 
crews plan their route 
and tactics. 


Right: A former head 
of TLP’s Flying 
Branch, Lt Col Paul 
den Elsen, presents 
the overall mission 
scenario during a TLP 
exercise. The map 
shows an imaginary 
FLOT and various blue 
(friendly) and red 
(hostile) assets. 


Leadership School 








(TLP) was established in 1978, and the first 
Memorandum of Understanding (MoU) was 
signed by the Central Region nations of 
Belgium, Canada, Germany, the Netherlands, 
the United Kingdom and the United States of 
America. 

The overall aim of the TLP was, and still is, 
to ‘increase the effectiveness of the Allied 
Tactical Air Forces through the development of 
leadership skills, tactical flying capabilities, 
mission planning and tasking capabilities, and 
conceptual and doctrinal initiatives’. 

Following the signature of the MoU, the first 
TLP course was created at Fiirstenfeldbruck 
AB, Germany in January 1978. The courses in 
this period consisted of two-week seminars in 
which participating aircrews discussed tactical 
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Above: Still wearing EC 12 codes and a Djibouti- 
style camouflage, a Mirage F1C launches from 
Florennes. The aircraft had been brought in as an 
‘external’ to bolster the defences, a regular feature 
of the third week of each TLP. 


Left: Tornado F.Mk 3s from Nos 5 and 111 


Squadrons are seen on a busy Florennes flightline. 


RAF Tornados are regular TLP participants. 


flying tactics and procedures. Up to August 
1979, a total of 17 courses was organised, 
training 330 aircrew. 

In September 1979, the TLP moved to the 
German air base of Jever, where the TLP 
changed into a four-week course that included 
both a seminar phase and flying phase. Until 
December 1988, when the last TLP course at 
Jever was held, a total of 71 courses had been 
organised for 1,916 aircrew. Due to the number 
of sorties, jet noise, intensive low-level flying 
over Germany and the planned introduction of 
the Tornado ECR at Jever, the German 
government decided that the TLP had to move 
to another location. 

A new place was found at Florennes (also 
known as Base J. Offenburg), a Belgian Air 
Force (BAF) base near the French border. The 
withdrawal of the US 485th Tactical Missile 
Wing left part of Florennes AB and its 
infrastructure abandoned. In addition to this, 
the air base offered a central location in Europe, 
so missions of each flying phase could be flown 
over Belgium, Germany, the Netherlands, the 
UK and France, providing a wide variety of 
targets and terrains. The low-flying burden 
could be shared between the European signato- 
ry nations and France. 

From March 1989, TLP operations began at 
Florennes. A transitional phase prevented full- 
scale operations from Florennes, and a number 
of flying phases were held in the Netherlands, 
the UK and France. At Florennes, the TLP 
adapted its structure. Today, it is divided into 
three branches — the Academics Branch (first 
held in April 1989), Concepts & Doctrine 
Branch (first held in December 1990) and 
Flying Branch — and is commanded by a BAF 
colonel. 

A new MoU was signed in March 1990 by 
the same six nations, in which the number of 
staff, percentage of course participants, the 
maximum number of aircraft per course and the 
financial contribution and commitment to the 


With ATLIS II laser designator pods clutched to 
their bellies, a pair of EC 3/7 Jaguar As return to 
base. A thorough and lengthy debriefing awaits 
the pilots after they have shut down and signed 
off their aircraft back to the maintenance crews. 





TLP is described. Although the TLP is a multi- 
national, independent organisation, HQ AIR- 
CENT provides the policy guidelines for TLP, 
supervised by the A3 division of AIRCENT 
that deals with operations. Head of A3 division 
is Assistant Chief of Staff (ACOS) Major 
General Franklin Oliemans, Royal Netherlands 
Air Force. Denmark and Italy became new 
MoU members in January 1996, while France 
and Spain both assigned a liaison officer to the 
TLP staff. Due to the withdrawal of Canadian 
fighter squadrons from Europe in the early 
1990s, more guest slots became available for 
countries like France, Portugal and Spain. 
Canada withdrew from the MoU in 1997, but 
still has a liaison officer assigned. The comman- 
der of the TLP is always a BAF colonel and he 
is responsible for the execution of the TLP 
syllabus and the conduct of all flying and non- 
flying operations. In October 1999 Colonel A. 
Wuyts became the new TLP commander, 
replacing Colonel J. Verhaeren. Colonel Wuyts 
is an experienced BAF pilot with over 4,000 
flying hours in SV4Bs, Fouga Magisters, T-33s, 
F-104s (1,500 hrs) and F-16s. 

The heads of the three branches are all 
lieutenant colonels and these positions rotate 
between the MoU signatory nations. On the 
TLP payroll, two officers, 17 non-commis- 
sioned officers (NCO) and 45 civilians are 
registered. Another nine NCOs and administra- 
tors are part of a direct contribution from 
Germany, Italy, the Netherlands, the UK and 
the US. Most military TLP staff are assigned by 








Although not a TLP MoU member, France nearly 
always sends fighters to TLP. Shown here are an 
EC 1/30 Mirage F1CT (above left) and an EC 2/12 
Mirage 2000C. 


their nations and paid by their own govern- 
ments. The TLP staff possesses highly 
specialised knowledge, and its help is often 
requested in major exercises, e.g., NATO Air 
Meets have been regularly assisted by TLP staff. 
1999’s planned NATO Air Meet was also to 
have involved them, but the exercise was 
cancelled due to the Kosovo conflict. 


Academics Branch 

The Academics Branch is headed by 
Luftwaffe Lieutenant Colonel Jurgen Artis, a 
Tornado pilot, and consists of two different 
departments, Academics and Intelligence. The 
aim of the Academics branch is ‘to increase the 
job skills of the course participants and to foster 
a common understanding of national capabilities 
and tactical air operations and plans’. To 
achieve this, a variety of courses and studies has 
been developed, during which participants 
discuss their different weapons systems, aircraft 
capabilities and national tactics. In discussions 
and desk-top exercises, these tactics are analysed 
and reviewed. In a given year, 14 or 15 separate 
stand-alone courses are organised, training 
about 500 tactical aircrew and covering the 
following subjects: 





Tactical Leadership Programme 








Although the Italian air force has 16 annual slots 
at TLP, the AMX is a rare participant. Italy is not 
an AIRCENT member, but is an MoU signatory. 


@ Composite Air Operations (COMAO): The 
COMAO course at the TLP allows participat- 
ing aircrews to learn more about combined 
forces and about the strong and weak qualities 
of each aircraft, and how to assemble the right 
mixture of aircraft for a job and to plan tactics 
for the attack. Subjects during this course 
include NAEWF, aircraft capabilities and 
limitations, force packaging procedures and 
force protection. Two courses are organised per 
year, each lasting five days and having a 
maximum of 40 participants. 

M Tactical Leadership Course (TLC): This is 
aimed at young aircrew members with flight 
leadership potential. The objective is to 
improve their ability to plan, lead and control 
combat missions, with subjects including intelli- 
gence support, mission planning, reconnais- 
sance, target planning and introduction to 
tactical air warfare. Between 20 and 24 aircrew 
can participate in each course, two of which are 
organised each year. 

@ Air Defence Studies (ADS): This course is 
not only meant for aircrew, but also for 
SAM/SHORAD operators, AEW operators 
and command and control personnel. The main 
objective is ‘to improve the knowledge, under- 
standing and interoperability between air 
defence fighters, SAMs, SHORADs and 
command and control within the Central 
Region and other regions’. Subjects include 
aircraft, SAM and SHORAD capabilities, 
mixed-force fighter operations, joint engage- 
ment zones and command and control. Two 
courses are held in a year, each lasting five days 
and having about 35 participants. 








@ Electronic Warfare (EW) basic studies and 
advanced studies: These studies are aimed at 
improving knowledge of electronic warfare and 
how it may be best used in joint air operations. 
A basic understanding of EW will be given, 
with in-depth studies of electronics warfare 
support measures and electronic protection 
measures. Up to 20 aircrew can participate in 
each of the courses that are held each year. 

@ Intelligence Operational Support Course 
(Intel): The aim of this course is to improve the 
knowledge of intelligence personnel regarding 
tactical air warfare. Subjects include air-to- 
ground, air-to-air, electronic warfare, recon- 
naissance and ground-based air defence studies. 
Up to 25 people participate in each course, that 
lasts 10 days and is held two or three times a 
year. 

m SAM Operational Support Course (SOSC): 
This course aims to improve the knowledge of 
SAM personnel in tactical air warfare and to 
familiarise them with the capabilities and proce- 
dures of other NATO SAM systems and units. 
Most time is spent on threat assessment and on 
fighter and fighter-bomber operations. Subjects 
covered are air-to-air and air-to-ground tactics, 
reconnaissance, electronic warfare, threat analy- 
sis and interoperability. Twice a year, this five- 
day course is held with up to 25 participants. 

A number of these courses, ike COMAO 
and TLC, are seen as ideal pre-employment 
studies for the courses of the Flying Branch and 
therefore many Flying Branch students 
complete one or more of them. 


Concepts & Doctrine Branch 

The C & D Branch is headed by Italian 
Lieutenant Colonel Tommaso Collorafi, a 
Tornado pilot who saw combat in the Gulf 
War and has experience as a TLP participant. 





Alenia F-104S interceptors fly as part of the air 
defence force. The use of two-seaters, such as 
this 20° Gruppo TF-104G-M, allows TLP 
instructors to fly on some missions. 





Italy’s Tornado IDS force uses the French CLDP 
pod for laser designation for Paveway II bombs. 
This 154° Gruppo IDS also carries an AIM-9L 
acquisition round. 


He is assisted by four staff officers, specialists in 
defensive and offensive operations. The overall 
goal of the C & D Branch is ‘to develop 
concepts and doctrine for integrated operations, 
employment, and deployment of conventional 
air combat forces and weapon systems’. 
Members of the C & D staff bring together 
experts in specific disciplines of NATO air 
forces to address subjects in detail, in order to 
examine the different national concepts and 
make recommendations to HQ AIRCENT on 
where the effectiveness of combined air opera- 
tions may be improved. Subjects covered in 
recent years include a reconnaissance confer- 
ence in 1998, an AEW/J-STARS/ASTOR 
conference in 1998, and night operations, LGB, 
future weapons and TMD conferences in 1997, 
The results of these conferences are compiled in 
reports and incorporated into the AIRCENT 
Manual 80-6, Tactical Employment. The 80-6 
manual is the ‘bible’ of the tactical employment 
of all ACE air force assets involved in combined 
air operations. It describes the Joint and 
Combined Tactics and is an agreed baseline of 
common tactics and procedures. The 80-6 
consists of four different sections — Air to Air, 
Air to Ground, Composite Air Operations 
(COMAO) and Support (reconnaissance/ 
AEW/AAR). The findings of the C & D 
Branch are also incorporated into both the 
Academic and Flying Branch programmes. In 
the aftermath of the Kosovo crisis, a Kosovo 
seminar debrief was held by the Academics 
Branch, which will provide valuable new tactics 
and procedures for the NATO 80-6 Manual. 


Flying Branch 

The Flying Branch is headed by Wing 
Commander Jon Hill, an RAF Tornado pilot 
who has 14 officers from seven nations on his 
staff. Its aim is ‘to increase the effectiveness of 
the Allied Tactical Air Forces through the 
development of leadership skills and tactical 
flying capabilities’, and is designed to meet the 
requirements of aircraft assigned to the low- 


Still holding their own against more modern 
equipment, Italy’s elderly Starfighters are 
popular TLP players. This is an F-104S ASA-M of 
23° Gruppo, 5° Stormo, normally based at Cervia. 








TLP COMAO missions place an emphasis on 
electronic warfare. This 50° Stormo Tornado 
ITECR carries AGM-88 HARM anti-radiation 
missiles, 





Another elderly yet still efficient ‘regular’ is the 
F-4F operated by the Luftwaffe. This example is 
from JG 73 at Laage, which also flies the MiG-29 
‘Fulcrum’. 


level and medium-level role. The flying course 
provides advanced realistic flight training, inten- 
sive training in formation/package flying and a 
multinational forum in which to discuss and 
practise tactics. Also, because of its multination- 
al character, it is an ideal platform to promote 
an understanding of aircraft and national capa- 
bilities and NATO plans. Support to the TLP is 
given by a Italian GCI controller, one NATO 
airborne early warning controller, two Intel 
officers and one Royal Netherlands Air Force 
SAM officer, who are present for each course 
and offer their knowledge to the TLP aircrew. 
A total of six TLP flying courses is organised 
each year. For 1999, some 140 slots, a four- 
week course for one aircrew, are available. The 
majority of these slots (118) were sold to the 
seven signatory nations and are divided as 
follows: Belgium 12 slots, Denmark four slots, 
Germany 28 slots, Italy 16 slots, the 
Netherlands 14 slots, the UK 28 slots and the 
US 16 slots. All costs involved are shared by the 
signatory nations. For 1998, the cost per slot 
was about US$30,000. France, which has made 
available its low-level areas for TLP courses, 
receives a number of slots free of charge. The 
remainder of the available slots have been sold 
to countries like Greece, Portugal, Spain and 
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Turkey. Each year, the number of sorties or 
hours that can be flown in the operating areas 
are determined. 

The last TLP course of a year, the Out Of 
Region (OOR) course, is always held in 
November/December in one of the southern 
NATO countries. In 1999 it was scheduled 
from 16 November to 10 December at 
Decimomannu at Sardinia, a replacement for 
the earlier choice of Trapani AB, Sicily. The 
academic part of an OOR is always held at 
Florennes. In an OOR course, the student is 
offered a chance to operate over unfamiliar 
terrain and in different threat scenarios, experi- 
ence a different weather climate and handle 
different flight procedures, and to tackle the 
new NATO concepts of operations with 
Reaction Forces and longer-range missions. 
The course also fosters an understanding of and 
interoperability with Southern Region air 
forces. 


Qualifications for TLP 

The Flying Branch is divided into two 
departments, Air-to-Ground (A/G) and Air 
Defence (AD). The flying course normally 
consists of 16 A/G players and six AD players. 
The minimum qualifications for participating 
aircrew are 500 hours of operational flying, 100 
hours on type of aircraft and 100 hours in role. 
In addition to this, half of a detachment should 
have pilots able to lead a four-ship, while the 


As well as attack sorties, TLP also encompasses 
reconnaissance tactics. This MFG 2 Tornado IDS 
is fitted with the standard MBB multi-sensor 
reconnaissance pod. 


remainder should be at least pairs leaders. Each 
aircrew should also be qualified to perform 
sorties at 500 ft (152 m) AGL and air-to-air 
aircrew should be DACT-qualified. 

A COMAO package consists of a wide 
variety of aircraft such as air defenders, fighter- 
bombers, reconnaissance jets, AEW aircraft, 
radar jammers and tanker air-to-air refuellers, so 
all sorts of aircraft regularly participate in TLP 
exercises. Representing modern NATO air 
forces, many F-16s and Tornados participate, 
but also F-4 Phantoms, F-15 Eagles, F-18 
Hornets, F-104 Starfighters, AMXs, Jaguars, 
Harriers, EA-6B Prowlers, Mirage Fls, Mirage 
2000s and German MiG-29s are often seen at 
Florennes. The TLP is also supported by 
KC-135s, VC10s, TriStars and E-3 AWACS, 
which normally operate from their home bases. 

The Flying Phase starts with a seminar/ 
academics phase of about 50 hours, combined 
with flying in the first two weeks, followed by a 
phase of about two weeks that sees only flying 
activities. In the theoretical part, aircrew are 


Carrying GR.Mk 1-style tanks, a ‘Fighting Cocks’ 
Tornado F.Mk 3 gets airborne en route to its 
FAOR (Fighter Area of Responsibility). A combat 
air patrol will be established before the attackers 
attempt to pass through fo their objective. 
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Only 22 slots are available each year to non-MoU nations. Greece 
purchases some on an irregular basis, flying Mirage 2000CGs (332 
MPK aircraft, right) and F-16s. The F-16 below is one of Greece’s 
latest Block 50 deliveries, equipped for the defence suppression role 


with AGM-88 HARM missiles. 


told about tactics and procedures. Aircraft arrive 
from the Friday before the TLP starts to the 
Tuesday in the first week. The TLP starts at 








The Netherlands was one of the original six MoU 
nations, and its F-16s play a major part in TLP 
exercises. Each of these aircraft carries an 
ALQ-131 ECM pod on the centreline hardpoint. 








USAF participation usually comes from USAFE 
aircraft, such as this 23rd FS F-16C Block 50. The 
‘Spang’ F-16s are equipped with the HARM 
Targeting System for lethal SEAD duties. 












08.00 on a Monday, which means that aircraft 
arriving after Friday are flown in by non- 
participating aircrew. From the third day, the 
flying phase begins, during which 15 sorties are 
scheduled on a ‘building block’ approach: the 
sorties gradually increase in complexity, togeth- 
er with the size of the force. Initially, simple 
scenarios are flown with A/G and AD players 
flying separately, each package being not bigger 
than four to six ‘mud-movers’, with a limited 
fighter threat. After a number of sorties, the 
A/G and AD integrate into large formations 
(also known as ‘gorillas’) of more than 20 
aircraft. In the third week of each TLP, external 
forces (non-course participants) are brought in, 
consisting of four to six additional air defence 
aircraft that operate in the air defence role for 
the opposing forces. 

Though peacetime restrictions sometimes 
hamper sorties, the students are presented with 
new, realistic scenarios each day, representing 
all aspects of modern air warfare such as combat 
air patrol (CAP), offensive counter air (OCA), 
offensive air support (OAS), air interdiction 
(Al), tactical air support of maritime operations 
(TASMO) and combat search and rescue 
(CSAR). The maximum operating areas are 
located about 450 km (280 miles) from 
Florennes, well within the range of most of the 
participants. Two sorties with air-to-air 
refuelling are included in the programme, in 
which most fighters are able to participate. 

During all sorties flown during the TLP, no 
live ammunition is carried, but each aircraft is 
permitted to load any training pod or external 
store that is needed. No sorties incorporate 


active bombing with inert or training ordnance. 
Chaff and flares are permitted during a maxi- 
mum of five sorties that are flown over water. 
Also, any available ECM equipment in use is 
permitted to counter ground or air threats. 

Each day, another TLP participant is assigned 
as leader, who heads the attack on the target of 
the day and decides what tactics to use. This 
enables many participants to gain valuable expe- 
rience in managing a large package and dealing 
with being responsible for the mission. Because 
of time-consuming pre-flight briefings and even 
more time-consuming post-flight debriefings, 
only one sortie is flown each day. 

TLP staff constantly monitor pre-flight 
preparations and record the building up of the 
mission, but only at the conclusion of the day, 
at the debriefing, do they give their comments. 
To enable TLP staff to supervise sorties in 
flight, the MoU states that dual-seat aircraft 
must be available to TLP staff. Each TLP course 
has a unit assigned to bring along one or more 
dual-seaters for such supervision. 


Typical day 

A typical TLP flying day starts at 08.00 with 
a meteorological briefing. At 08.10 a task/ 
scenario briefing will be held for all participants. 
Around 08.30 A/G and AD players split up to 
plan their missions separately. A/G participants 
receive details about their target and their pack- 
age leader of the day is assigned. The A/G 
players (the ‘mud movers’) have a very tight 
schedule, for there is limited time available to 
plan the mission, meaning that aircraft priorities 
have to be established and tasks defined and 
allocated. Also, route determination and expect- 
ed threat analysis require much preparation. 

AD crews are briefed on their Fighter Area 
Of Responsibility (FAOR). Time is not a 
problem for air defenders, who may not receive 
the mission scenario prior to their walk to the 
aircraft. At 11.00 the aircrew head for their 
aircraft, and 20 minutes later they are gathered 
at the TLP flight line. Normal take-off time is 
around 11.45. All TLP participants use IGLU as 
their callsign, for example IGLU 44. The 
average sortie lasts from 60 to 90 minutes, and 
to heighten the threat over the target, they are 
regularly targeted by SAM/AAA batteries. 
Time over target (TOT) is planned to be some 
45 minutes after take-off. Video teams record 
the attack and are brought back by helicopter 
immediately after the attack. The aircrew return 
to the TLP building around 13.30. 

From this time, the entire afternoon is devot- 
ed to one of the most important aspects of the 
TLP: debriefing. Post-mission analysis is one of 
the prime tasks of the TLP staff, and each sortie 
is debriefed thoroughly to enhance the lessons 
learned. All films and tapes are carefully assessed 
so that claims can be determined and validated. 


Turkish Phantoms participated in two TLP 1999 
courses, filling the slots vacated by other nations 
because of the Kosovo campaign. The aircraft 
operated in the air-to-ground role. 


A/G and A/D players have separate debriefings 
at about 16.30. At the end of the day, around 
17.00, the package debriefing is held, involving 
all aircrew. The main debrief including all 
participants and TLP staff will be held from 
18.00, and can last until 19.00-20.00. Even after 
the main debrief, informal discussions about the 
sorties and tactics continue at the bar. 

Of the 15 planned sorties, an average of 12 
are usually flown. The other three might be 
cancelled because of weather conditions at 
Florennes, en route to the target area or in the 
target area. When sorties are cancelled, the 
mission will be handled as a Command Post 
Exercise (CPX). In its long history, the worst 
TLP course only achieved six sorties of the 15 
planned. 


Leading from the front 

The aim of the TLP is to train pilots to lead a 
package, so it is stressed that the learning 
process is the most important aspect of the 
course. The evaluation of that day’s sortie is as 
important — perhaps more important — than the 
sortie itself. Each participant graduates and is 
allowed to wear the coveted TLP badge on 
his/her shoulder. 

After more than 20 years, the TLP is still one 
of the most popular exercises among Central 
Region air forces and has a very bright future. 
Future developments include: incorporation of 
global positioning systems (GPS), activities with 
Partnership for Peace nations, and extension. 

One of the new projects for the TLP is a 
GPS/ACMI system to improve post-mission 
debriefing. The ACMI system will not be a 
real-time system, but all data will be recorded 
on tape and it can be carried on all participating 
aircraft in Sidewinder-shaped pods. Only 
minutes after the return of the aircraft, the data 
can be entered into a ground-based computer, 
giving a complete animated picture of the 
progress of the battle, which aircraft were in the 
area, which kills were made, etc. Three compa- 
nies offered their systems for this project — 
Metric, Marconi and the Bodenseewerk Gerite 
Technik (BGT). In July 1998 BGT was selected 
as winner of the contract. Though the BVR 
system is an Israeli one, its has been marketed 


Arguably the most potent of the TLP participants 
are the F-15Es from the 48th Fighter Wing at 
Lakenheath, such as this 492nd FS example. The 
presence of the Eagle greatly enhances the 
capabilities of the Blue Force ‘mud-movers’. 





The Ejército del Aire regularly purchases non-MoU slots for its crews, dispatching EF-18s (Grupo 15, 
above) and Mirage F1s (below) to Florennes. The Mirage is one of the F1EDAs transferred from the 


Qatari air force. 


by BGT. Costs will be equally divided between 
the participating nations and 24 pods have been 
purchased. Some delays in delivery prevented 
operations during 1999 TLPs, and the first TLP 
flying course to use this system is scheduled for 
February/March 2000. For political reasons, the 
system is leased for a five-year period that 
requires reconfirmation each year. 

In recent years, a number of Partnership for 
Peace (PfP) conferences have been organised to 
promote a better understanding between these 
nations and NATO, through TLP. The most 
recent seminar was planned in October 1999. 
There are no plans to include PfP countries in 
the active TLP programme due to the classified 
nature of topics covered. Other barriers to 
overcome before PfP partners can participate 
are language problems and a different philoso- 
phy of flight. 

At the moment, TLP courses are restricted to 








140 slots each year. There are no immediate 
plans to increase this number; however, the 
restriction of 140 slots only applies to operations 
from Florennes, meaning that participants in the 
Out Of Region exercise do not necessarily have 
to be included in the available slots. This 
implies that an average of 28 aircraft could 
participate in each of the first five courses each 
year, assuming that such a quantity can be 
handled by TLP. 

For more than 20 years, the Tactical 
Leadership Programme has observed changes in 
modern warfare and integrated them into its 
training programme, through its flying courses 
and its Academics and Concepts & Doctrine 
Branch. There is no doubt that a whole genera- 
tion of aircrew has benefited from lessons 
learned while taking part in the TLP, and it can 
only be hoped this will be the case for many 
years to come. Eric Katerberg and Anno Gravemaker 
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Aerostar 


MiG-21 Lancer 


‘Proven in the Poligon’ 


The Romanian air force has entered the 21st Century with the 
MiG-21 as its most important front-line combat aircraft — but 
these aircraft are not the MiGs of old. In the Lancer upgrade 
programme Romania has, with Israeli assistance, developed a 
cost-effective solution to modernising its aging air force, which 
has dramatically increased the combat effectiveness of the 
‘Fishbed?’ force. 

















omania is not the first place that springs 
to mind when considering the aviation 
industries of Europe. Though Romania 


has a proud aviation heritage and even a long- 
standing domestic aviation industry, it is not 
widely associated with success or innovation. 
Nonetheless, hidden away in an unremarkable 
industrial plant on the grey concrete fringes of 
Bacau is a company with a bright name and a 
brighter future. Aerostar is not a mainstream 
aircraft manufacturer; it specialises in the main- 
tenance and overhaul of former Eastern bloc 
combat jets. At a time when budgets are slim 
and ‘upgrade’ is the mantra of all air forces, 
Aerostar has the march on virtually all of its 
competitors by designing, developing and field- 
ing the only in-service MiG-21 upgrade in the 
world. With an estimated 2,000 aircraft still 
active, the MiG-21 upgrade market is one of 
the ‘Holy Grails’ of the industry and Aerostar is 
the market leader. Together with Elbit, the 
Romanian firm has won a contract to upgrade 
110 MiG-21s for the Romanian air force, giving 
it an unparalleled industrial base from which to 
attack the rest of the market around the world. 
The official title of the Romanian air force is 
Aviatia Militara, Statul Major al Aviatici si 
Apararii Antiaeriene (Military Aviation within 
the Air Force & Air Defence Staff). However, 
aircraft that have recently deployed on PfP 
exercises have worn Fortele Aeriene Roméne 
(FAR, Romanian air force) titles, and it is this 
more convenient form that is used here. 

The history of Romania’s MiG-21 upgrade 
programme is remarkably brief. Like the other 
former Warsaw Pact air forces of Eastern 
Europe, the FAR entered the 1990s facing 
block obsolescence. The bulk of its combat 


Above: The Lancer C air defence version is the 
ultimate evolution of the upgraded MiG-21 in 
Romanian service. The integration of new 
weapons and new avionics into a reliable 
airframe gives the 25 aircraft destined for FAR 
service immense operational flexibility. 


Left: To make the Lancer even more attractive on 
the international market, Aerostar has developed 
the Lancer III upgrade — based on the MiG-21bis 
airframe — as a private company venture. 





force consisted of (mostly) late-model MiG-21s, 
with smaller numbers of MiG-23MFs which were 
far more expensive to operate and a handful of 
MiG-29s. In 1989 Romania took delivery of its 
first 12 MiG-29 ‘Fulcrum-As’, which is still its 
most modern combat type. Substantial numbers 
of indigenousl oduced Avioane Craiova 
IAR-93A/Bs were also in the inventory, but 
serviceability across the air force was generally 
low. More alarmingly, the aircraft that were 
active were sustaining heavy losses in flying 
accidents. Between 1991 and 1994 alone, the 
FAR lost 44 aircraft, including two of its precious 
MiG-29s. The air force was therefore confronted 
with several urgent priorities: to stabilise and 
rationalise its force levels, improve safety and 
somehow increase the operational effectiveness 
of the remaining ass Only a limited budget 
was available to achieve all this; indeed, 
renewed military spending was far from a 
national priority. 

Like the other Eastern European nations, 
Romania was drawn towards the bright lights of 
the European Union and even NATO member- 
ship. This need to look west was a weighty 
factor when it came to matters such as FAR 
modernisation. Romania had the F-16 dangled 
in front of it at an early : The F-16 is a 
prestige item, and a very effective combat aircraft, 
and Romania did consider buying a batch of 


refurbished early-model jets and even new-build 
F-16s. However, the economic argument 
against adopting the F-16, or any new type, was 
compelling. Romania wanted to save money 
and ‘downsize’ its military establishment, but 
introducing the F-16 would bring with it sub- 

atial pilot training, equipment, support and 
infrastructure costs. Romania could not afford 
to junk its existing base network, Soviet-style 
equipment and large pool of trained pilots, even 
for brand-new $20 million F-16Cs — however 
much it might like to. The FAR also knew 
roughly how much money would be available 
to it and, in practical terms, opting for new 
aircraft would mean giving up virtually the 
whole air force to buy one squadron. 


Taking the upgrade option 

By late 1992 the thinking in the Romanian 
Ministry of Defence had gravitated toward an 
upgrade programme for existing aircraft. The 
MiG-21 was an obvious choice. Romania had a 
large fleet of the type and a well-established 
technical support base, in the form of Aerostar. 
Leaving the ‘high end’ of national air defence to 
the MiG-29s, the MiG-21s could be rebuilt as 
credible attack fighters, not true multi-role aircraft 
but optimised attack and air defence variants 
with new weapons and systems. A MiG-21 
upgrade would have the crucial benefit of 
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While the Lancer upgrade does not affect the 
basic handling qualities of the MiG-21 in any 
way, it does make it easier to manage. This frees 
the pilot to concentrate on carrying out the 
mission instead of constantly monitoring the 
aircraft. 


expanding an existing national industrial asset 
and could even lead to an upgrade programme 
for export worldwide, if successful. Although 
Aerostar had all the engineering skills required, 
Romania had none of the advanced electronics 
expertise that would be demanded. The MoD 
issued a tender document, promoting Aerostar 
as the national partner, making contact with 
i, Sextant Avionique and even 
-MAPO -— though the latter was disinclined 
to aid any foreign firm in working on its aircraft. 
most encouraging responses came from 
Israel, where the Romanian MoD entered into 
serious negotiations with Elbit and IAI (Lahav). 
Both companies made proposals but, despite an 
earlier relationship with IAI on a MiG-21 
upgrade plan, the Ministry chose Elbit as its 
systems integrator. 


In reheat the R-11F2S-300 turbojet of the Lancer B 
(MiG-21UM/US) makes a deafening noise as it is 
set for take-off power. Romania has tasked its 10 
upgraded two-seat aircraft with operational 
conversion training, though they do have a 
secondary combat role. 
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The IAI upgrade was described by one 
source as “too cosmetic”, nor did it offer the 
same level of industrial co-operation as Elbit did 
(which was perhaps a reflection of IAI’s state 
ownership). In fact, Aerostar and IAI had 
discussed a proposed MiG-21MEF upgrade as 
early as 1990, dubbed ‘MiG-21-2000’. This 
outline design, which was not connected with 
IAI’s current MiG-21-2000 programme, had a 
very different cockpit arrangement (compared 
to the Lancer) and no multi-mode radar. 
Funding difficulties halted progress, though IAI 
went on to exhibit an unmarked MiG-21-2000 
demonstrator at the 1993 Paris air show, based on 
a MiG-21bis. This aircraft was widely identified 
as ‘a Romanian air force MiG-21’, even though 


the FAR never operated the MiG-21bis, and 
the programme was described as an Aerostar/ 
IAI collaboration. This MiG-21-2000 included 
most of the elements that would be integrated 
into the MiG-21 Lancer design, but Aerostar 
was, in fact, closing its Lancer deal with Elbit 
and agreement was reached a few weeks after 
the Paris show. : 

Prior to this, on 24 May 1993, the Romanian 
MoD signed the initial contract for the upgrade 
of 100 single-seat MiG-21M/MFs to MiG-21 
Lancer standard, worth approximately US$300 
million. Within this total would be 75 air-to- 
ground aircraft and 25 air-to-air aircraft. (For 
the same money, the country would have got 
approximately 20 F-16s). Final authorisation for 





Above: Aircraft 714 was the first production 
Lancer A, exhibited at Farnborough in 1996. Its 
appearance at this show marked the arrival of 
Aerostar on the international scene. 


Left: The first Lancer A prototype took to the air 
on 22 August 1995. This was a few months after 
IAI’s rival MiG-21-2000 demonstrator first flew. 
Elbit snatched away IAI’s widely anticipated 
contract with Aerostar to become the Lancer 
systems integrator and has never looked back. 


Below: Seen outside the Aerostar plant in Bacau 
during May 1997, these aircraft were the first 
three Lancer As to be handed over to the 
Romanian air force. Note the variations in colour 
and camouflage scheme between each MiG. The 
flight-line of the Bacau-based Grupul 95, now the 
air force Lancer conversion unit, is visible in the 
background. 


the Aerostar/Elbit partnership came on 15 
November 1993, and Romania became the 
world’s first MiG-21 operator to launch such an 
upgrade programme. The contract terms were 
later expanded to comprise 100 single-seat 
aircraft plus 10 two-seat MiG-21UM trainers — 
its value also increased to $335 million (a 1998 
Elbit press release put the value of the contract 
at $345 million). This high total of 110 aircraft 
was the maximum Romania would be permitted 
within the terms of the CFE (Conventional 
Forces in Europe) treaty. 

The first task to be tackled was the design 
and development of the Lancer’s new avionics 
architecture. A liaison team of 15 personnel, 
rising to 30, was established at Elbit’s Haifa 
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Above: The Lancer A upgrade is based on the 
MiG-21M/MF airframe. There are few external 
differences between the two versions and what 
differences do exist are not consistent. Most 
MiG-21MFs were fitted with a rear-view mirror 
above the canopy but many of these have been 
removed over the years. Most aircraft are fitted 
with R-13 engines, but again this is not true in 
every case. It is believed that among FAR Lancers, 
upgraded MiG-21Ms wear three-digit serials while 
upgraded MiG-21MFs have four-digit serials. All 
Lancer serials are carried in black, in contrast to 
the red serials on unmodified Romanian MiG-21s. 


Right: This Lancer A is seen under tow at Bacau 
air base, carrying a pair of UB-16-57 rocket pods. 
The rockets are largely used as a training weapon 
during pilot conversion. 


Below: The extended lifespan of the Lancer in 
FAR service means that pilot conversion training 
will remain a long-term requirement. This will be 
the task of the 10 Lancer Bs. 


headquarters — split 50:50 between Israeli and 
Romanian members. The more experienced 
Elbit people found the Aerostar team were 
quick learners, and more than capable of handling 
the job, given the experience. Aerostar was also 
introduced to modern concepts of programme 
management and budgeting, which soon 
became fundamental principles of the Lancer 


process. On the aeronautical engineering side of 


the programme, Aerostar had far less to learn. 
Serban losipescu, the former Lancer 
Programme Manager ar ow Aerostar’s Head 
of Marketing, described Aerostar’s practical role 
thus: “We overhaul almost all of the Romanian 
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air force’s aircraft and we know we can do that 
job as well or better than the firms that supplied 
them. We have the logistics, everything we 
need, all in place. Whatever parts we need we 
can build ourselves, and this is particularly true 
of the MiG-21. Aerostar has always been a 
MiG-21 company.” 


Aerostar’s upgrade process 

Every Lancer that has been redelivered to the 
FAR has been stripped down, fully overhauled 
and then upgraded. The Lancer contract does 
not actually specify the two-month deep main- 
tenance overhaul as part of the overall upgrade, 
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but this is the most cost-effective solution. The 
i 1s selected to become Lancers are chosen 
ng to their age, condition and remaining 

time before overhaul (TBO). The aircraft in the 
best condition are earmarked for upgrade and 
moved in for initial overhaul as-their TBO 


expires. All Romanian MiG-21s destined to 
become Lancers are overhauled — only the two- 
seat Lancer B prototype was not, because it had 
undergone that work 12 months earlier. 
Aerostar has the capacity to produce five 
Lancers per month, but work rarely proceeds at 
this rate because the factory needs to accommodate 
all its other work for the FAR. The entire 








upgrade/overhaul process takes about five 
months per aircraft. When a MiG-21 arrives at 
Aerostar it is inspected to ensure that all the 
relevant documents and maintenance histories 
have arrived with the appropriate airframe. 
Each aircraft also needs its own weapons pylons 
and launchers. Romania’s Lancer upgrade is 
applied to its MiG-21M/MF/UMs, but all 
MiG-21s are not the same and even among aircraft 
of the same sub-type there are differences. Now 
that Aerostar has developed an export upgrade 
for the MiG-21bis, there are yet more changes 
to be handled. Between the MiGs the greatest 
difference comes in the engines. There are three 
types to be considered — the MNPK Soyuz 
(Tumanskii) R-11 (with all its subvariants), 
R-13 and the Gavrilov R-25. In addition, not 
only do the M/MFs have different engines, 
they have different engine harnesses, different 
wiring within the wings and internal structural 
differences. Both types have to be brought up 
to a common standard. 
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Step two of the upgrade calls for the complete 
disassembly of the aircraft down to a bare 
unpainted shell. The avionics upgrade is initiated 
in steps alongside the overhaul. The components 
that have been removed from the airframe are 
all sent for overhaul, or returned to the air 
force. For example, the old radars are no longer 
needed and they are handed back to the FAR. 
The Lancer needs far more electrical power 
than the basic MiG-21, so its electrical system is 
just one component that needs major rework. 
The airframe is checked for damage — from 
vibration, oxidation, or ‘operational incidents’ — 
which is not always recorded. One key area is 
the wing fuselage junction, which must remain 
within very strict tolerances. At the end of the 
overhaul the airframes are not ‘zero-timed’ — 
their flying life simply continues. Romania was 
in the happy position of having more MiG-21s 
than it actually needed, or at least used, so the 
Lancer aircraft are all in good condition and 
generally the newest in the fleet. 





Above: The Lancer B is fitted with all the 
defensive aids systems of the front-line aircraft 
and could be developed as a dedicated combat 
variant taking advantage of its two crew. 


Left: The Lancer B cockpit configuration is the 
most varied of all FAR aircraft, as might be 
expected. The front cockpit has the basic single- 
screen panel of the Lancer A, with the standard 
HUD. The rear cockpit has a single central 
screen which handles all the standard display 
functions, but can also act as a HUD repeater for 
the instructor in the back seat. 


The third stage in the process introduces all 
the structural modifications needed for the 
upgrade. Holes have to be cut for the new 
chaff/flare dispensers, the new RWR antennas 
and the electrical harnesses and brackets. The 
cockpit has to be torn down and refitted with a 
range of new systems and displays. The beam 
which supports the instrument panel has to be 
adjusted and realigned with the aircraft centre- 
line, as does the mounting for the new HUD. 

When the MiG is finally prepped and ready, 
it is reassembled as the engines, hydraulics and 
electrics return from the Aerostar workshops. 
There is no critical order for items to be refitted 
and whatever arrives first is fitted first. Once the 
basic systems are in place and checked, the 
engine, undercarriage and wings are reattached. 
When the aircraft is almost complete it is towed 
outdoors for engine runs. A run-up lasts about 
30 minutes and is intended to identify any leaks 
or breakages that might have occurred. Once 
the engineers are happy that the aircraft is running 
smoothly, the rear fuselage section is slotted 
back over the engine and the flight controls are 
all reconnected. After a second run-up, the new 
MiG-21 Lancer is cleared for its first test flight. 


The Lancer programme structure 
Romania has fielded three forms of upgraded 
MiG-21, which are grouped under three service 
designations. These are the ground attack- 
dedicated (or close air support) Lancer A, the 
two-seat Lancer B trainer and the air defence- 
dedicated Lancer C. Aerostar has adopted its 
own programme designations, which can cause 
some confusion. To Aerostar all upgraded 
MiG-21M/MFs are Lancer Is, the two-seat 
MiG-21UM/US aircraft are Lancer Hs and the 
export MiG-21bis upgrade is a Lancer III. 
Setting aside the Lancer HI programme for the 


Most FAR Lancer As (above) do not have the 
second MFCD screen fitted, though one could be 
slotted in if required. The ultimate evolution of 
the Lancer cockpit is fitted to the air defence 
Lancer C and export Lancer III (right). The 
differences between this very modern cockpit 
and the original ‘steam-driven’ MiG-21 are 
evident but the HOTAS controls are one of the 
most important, but subtle, changes. 


Above and below: For the first time in an 
operational MiG-21, the Lancer upgrade adds a 
HUD. Even though its field of view is limited, it is 
an essential pilot aid. This view through the HUD 
recorded by the CTVS (below) shows a 
successful guns attack underway on another 
fleeing MiG-21. A fall-of-shot line leads from the 
gunsight pipper to the target. The ‘joker’ warning 
is a low fuel caution. 
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time being, there are several differences 
between the Romanian aircraft, which are not 
always obvious. In fact, it is almost impossible 
to tell the difference between a FAR Lancer A 
and Lancer C when they are unpainted. One 
important >d radome fitted to 
the new aircraft — on Lancer As it is green while 
on Lancer Cs it is black. In service the FAR 


white scheme. The attack aircraft all we 

three-tone green/brown scheme, though the 
pattern and the colours used do vary. 
Externally, all Lancers can be identified by the 
new RWR fairings on the fin and on the nose. 


» is also a chatft/flare box, low on the fuselage, 
on either side of the ventral fin. The two-seat 
Lancer Bs have an additional fairing running 
along the port forward fuselage which houses a 
revised avionics cooling system. 


New avionics systems 

It is under the skin, and specifically inside the 
cockpit, that the improvements to the MiG-21 
are most evident. The Lancer is built around a 
mission computer and MIL-STD 1553B data- 
buses. It has a new multi-mode radar, a HUD 
and two cockpit displays. One lay is a mono 
CRT screen, which Aerostar refers to as the 
MFD (Multi-Function Display), the other is a 
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Aerostar MiG-21 Lancer 








Above and below: The Lancer has proven to be a stable and accurate PGM platform, in numerous 
weapons tests. The aircraft is compatible with a wide range of Israeli-supplied weapons including the 
Griffin LGB, the Lizard LGB and the Opher IR-homing bomb. The integration of PGM capability is the 
single most important step forward for Romania’s Lancer A fleet. 





colour LCD screen always officially called the 
MFCD (Multi-Function Colour Display). All of 
the original mission systems have been replaced 
by new digital equipment. Only the basic flight 
instruments remain untouched. By the end of 
1993 Elbit had established an avionics integration 
lab, at Haifa, to build the new Lancer system 
and prove the LRUs (line replaceable units) ‘on 
the table’. By January 1994 the team was 
already conducting serious work and moved 
from debugging the basic hardware to running 
the flight control software developed by the 
flight test team. Once the avionics system had 
passed its acceptance test procedures it was 
handed to Aerostar for integration into the 
prototype in July 1995. Aerostar installed a real 
system on the aircraft to check the pin-to-pin 
wiring and the electrical supply. The LRUs 
were added one by one, while trouble-shooting 
any problems that arose. With the full avionics 
system installed, the Lancer prototype underwent 
its ground acceptance testing and was cleared to 
fly for the first time. 

At the heart of the system is an Elbit- 
designed modular multi-role computer 
(MMRC). The Lancer’s MMRC is built 
around embedded Intel 486 processors running 
Ada code, with some elements of C language. It 
drives two MIL-STD 1553B databuses, one for 
avionics and one for the weapons systems. The 
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avionics bus connects the Elta multi-mode radar 
(as fitted to the Lancer C), the GEC-Marconi 
air data computer, a Litton Italia/Trimble GPS- 
assisted INS navigation suite (based on the LISA 
400), the data transfer system and the cockpit 
video recorder. The MMRC talks by direct 
(serial/analog) link to the cockpit displays and 
HUD, the DASH helmet, CTVS and VTR 
video system, the HOTAS controls, radios, IFF, 
RWR,, self-defence systems and the new 
AlliedSignal VOR/DME/ILS navaids. An ADF 
has been retained as a back-up navigation 
system. Also retained is the original reliable 
MiG-21 RV-UM radar altimeter, the AP-155 
autopilot and the ARK-10 radio compass. 


Lancer cockpit set-up 

The new cockpit is dominated by two multi- 
function displays (MFDs). On the right-hand 
side is a high-resolution (600 pixels per line) 
monochrome MFD; the other display is a 480-ppi 
square matrix TFT colour LCD screen (the 
MFCD). The number of screens varies within 
the different FAR variants. The prototype 
Lancer A had two Screens, but most production 
As have only a single colour display (with 
provision to fit the second mono screen if 
required). In the two-seat Lancer B the front 
cockpit has a single colour display, while the 
back seat (student), has a single mono display 
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Above and below: The Lancer uses the Rafael 
Litening target acquisition and designation pod, 
carried on its centreline station. The FAR is now 
working on expanding the FLIR navigation 
capabilities of the system. 





mounted in a central position high on the console. 
The student can use this MFD to act as a standard 
display or as a HUD repeater. The Lancer C 
fleet has the full two-screen cockpit fit. Each of 
the displays is flanked by 20 programmable 
buttons, all software-configurable and driven by 
the displays, which have their own dedicated 
internal processors. 

The cockpit has been redesigned around a 
hands-on throttle and stick (HOTAS) system, 
using stick and throttle tops supplied by Mason, 
in the USA — the same company that supplies 
the F-16 and F/A-18 HOTAS. Using the controls 
at his fingertips, the Lancer pilot can control all 
the display menus, update steering points, designate 
targets on the ground radar image, and select or 
reselect aim points. The upfront controller on 
the HUD is used to change navigational way- 
points (WPs) or attack initial points (IPs). Also 
inside the cockpit is a data transfer system 
(DTS) that uses a standard PCMCIA cartridge 
to upload mission data such as routes, target 
details, IPs, WPs, communications frequencies 
and weapons details. The same DTS can also 
download data for debriefing and maintenance 
purposes. The FAR has even begun to integrate 
a rangeless ACMI system for its Lancers. 

The Lancer has a sophisticated communications 
suite built around two high-speed frequency- 
hopping Barcom VHF/UHF AM/FM radios, 





Top: During the Expomil ’99 exhibition, held in Bucharest 
in October 1999, the Lancer was displayed with its full 
range of weapons and sensors for the first time. The array 
included a RP-1 camera pod flanked by two UB-32-57 


Above left: Expomil ’99 saw the public 
unveiling of the Lancer’s ‘Reconnaissance 
Pod 1’ which has been developed by Elbit. 
Little is known about its capabilities. 


rocket pods, K-13 (AA-2) and R-60 (AA-8) AAMs, Mk 82 and 


Mk 83 bombs, BE100 and BM250 bombs, UB-16-37 pods, 
S-24 240-mm rockets, Magic 2 and R-73 (AA-11) AAMs, 
Opher and Griffin. An unidentified grey ECM pod is in 


front of the aircraft, while a Litening pod is on the 


centreline pylon. Under the wings could be found R-73 


and Python III AAMs. 


on a RS422 bus. These radios have a high 
ECCM capability and use a unique South 
African-developed algorithm to maintain secure 
comms. The Lancer also has provision for a 
Elbit-developed datalink, for which the hardware 
capability already exists. Activating the datalink 
would be the function of a future software 
upgrade, which is not a current FAR priority. If 
the datalink were operational it would allow the 
Lancer pilot to send and receive semi-real time 
JPEG or MPEG images and short text messages. 
Above the instrument panel is an entirely 
new El-Op 921 stroke-video HUD. It is integrated 
with a TEAC cockpit TV system (CTVS) that 
records the pilot’s view through the HUD, and 
all displayed symbology, onto a video tape 
recorder (VTR). The VTR is also connected to 
the two cockpit MFDs and can record data 
from both cockpit displays or one display and 
the HUD, simultaneously. The choice of which 
display is selected is made automatically by the 
system, depending on the mode of flight and 
the other sensors in operation, but it can also be 
selected directly by the pilot. CTVS imagery is 
always recorded on the VTR with sound from 
an audio pick-up that records everything the 
pilot says and hears. This combined video/ 
audio system functions independently of the 
MMR, in the event of a failure, and will 
always provide an ‘outside world’ (i.e. colour) 
picture. The combined system is an invaluable 
debriefing tool and a great aid to flight testing. 
One feature unique to Romania’s upgraded 
MiG-21s is the integration of the Elbit DASH 
helmet-mounted display, which is operational 
on the Lancer. Helmet-mounted sights have 
been in service on MiG-29s and Su-27s for 


The Matra-BAE Dynamics Magic 2 AAM 
(above) will be the next AAM to be 
integrated on the Lancer. Current 
weapons include the R-60 (above, 
background), the R-73 (right) and the 
Python III (below right). 


many years, but are virtually unknown in the 
West. While several systems are at last under 
development for aircraft like the F-22, 
Eurofighter, Rafale, Gripen and even the F-16, 
only Israel and South Africa have actually fielded 
the technology. The joint helmet-mounted 
cueing system (JHMCS) system under develop- 
ment in the US is based on Elbit’s DASH 
(Display And Sight Helmet) technology. The 
capability of DASH goes far beyond a weapons 
sight. Apart from missile aiming and target 
cueing functions, it can display primary flight 
information (air speed, Mach number, angle-of 
attack, altitude, fuel status) and navigation 
details, such as waypoints. When Elbit’s chief 
test pilot Yehuda Shafir brought the Lancer C 
to the 1997 Paris air show he remarked that the 
whole flight had been flown ‘heads up’ until he 
was on short finals to Le Bourget. The DASH 
helmet, which is a lightweight and compact 
device, projects data directly onto the helmet 
visor. Elbit claims that imagery from the radar 
or a FLIR pod can be displayed for the pilot, 
but this feature does not appear on the Lancer’s 
DASH. Lancer sensor imagery is displayed on 
the MFD/MFCD, but all HUD symbology can 
be displayed by DASH. In the Lancer the radar 
can be slaved to the DASH, in dogfight air 
combat mode. 


Lancer radars 

The primary radar for the Lancer is the Elta 
EL/M-2032 multi-mode pulse-Doppler fire 
control radar, but it is not fitted to all the FAR 
aircraft; only the air-to-air optimised Lancer C 
has the EL/M-2032. The air-to-ground Lancer 
A/B relies on the less capable EL/M-2001B 





dual-mode pulse-Doppler radar. A limiting 
factor in any MiG-21 radar upgrade is finding 
enough room within the confines of the nose 
cone for a usable antenna to fit and operate. 
Inside the Lancer the EL/M-2032 has a maxi- 
mum look-angle of 45° in azimuth and 45° in 
elevation, on either side of the centreline. A 
new radome has been developed to take advantage 
of the radar performance in the Lancer C. The 
radar has a range of air-to-air and air-to-ground 
modes, including (air-to-air) range-while- 
search, track-while-scan, single target track and 
air combat manoeuvring; (air-to-ground) rang- 
ing, real-beam ground mapping, Doppler beam 
sharpening ground mapping, sea mapping, terrain 
avoidance and a moving target indicator function 
stated as effective up to “tens of kilometres”. 
The EL/M-2032 also has a sea surveillance 
mode, but without Doppler functions. In air 
combat a Lancer fitted with the EL/M-2032 has 
a reported detection range of 50 to 60 km (31 
to 37 miles) against a fighter-sized target. 
According to the same sources the relative radar 
performances and cross-sections are such that a 
MiG-21 Lancer and an APG-68-equipped 


F-16C will see each other at the same time. 
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Aerostar MiG-21 Lancer 


Who is Aerostar? 


The enterprise that is Aerostar has been in existence for nearly 50 years, but it has 
not always had such a catchy name. Romania's pre-war and World War II aviation 
industry was concentrated at [AR Brasov, but after the war aircraft production 
ceased to be a priority and what Romania needed instead was overhaul and 
maintenance facilities for its expanding Warsaw Pact air force. Accordingly, in 1949 
construction started at a new site, in Bacau, where a new plant to work on the new 
jet aircraft would be built. In April 1953 Military Base UM 03767 was established as 
the Romanian air force's central maintenance shop and spares production line. 
Sensibly, UM 03767 was also known as the Uzina de Reparatii Avioane (aircraft 
repair factory). By 1956 the URA was working on Yak-17UTIs and Yak-23s (until 
1959 and 1961, respectively), and their RD-500 turbojet engines. These types were 
followed into service by the RD-45-powered MiG-15UTI, MiG-15bis and the S-102. 
In 1961 Romania's first afterburning jets entered service in the shape of VK-1F- 
powered MiG-17s and later MiG-17PFs. Between 1963 and 1973 the URA also 
maintained Romania's MiG-19P and MiG-19PM interceptors. In 1967 a 30-year 
relationship began with the MiG-21, including virtually all the R-11F- and R-13- 
powered ‘Fishbeds’. URA had started work on the II-28 family even earlier, in 1961, 
and the relationship was renewed in 1979 when Romania took delivery of H-5 and 
HJ-5 ‘copies’ from China. 

In 1970, having been shuffled around between various air force and government 
departments, the URA was restyled as Intreprinderea de Reparat Avioane (aircraft 
repair enterprise), or |.R.Av, Bacau. By the mid-1970s the plant had 2,630 
employees and within 10 years it had over 8,000. During the 1980s |.R.Av 
progressed to the Aero L-39 (L-29 work had begun in 1968) and the MiG-23. |.R.Av 
also built the first prototype of the IAR-93 — Romania's first post-war combat aircraft 
— which was developed in conjunction with SOKO in Yugoslavia. The prototype flew 
on 31 October 1974, but IAR-93 series production was handed over to Avioane 
Craiova in 1975. 

In 1978 the name changed again. As |.R.Av became part of the Romanian 
Aeronautical Industry (CNIAR) so it became |.Av. Bacau, incorporating the name of 
its home town in its title — as did the IAR helicopter factory at Brasov, the IAR plant 
at Craiova and |.Av. Bucuresti (later Romaero). Following the December Revolution 
of 1989, and the overthrow of the Ceausescu regime, the centralised structure of 
CNIAR was fragmented and its constituent factories set up as independent (but still 
state-owned) companies. In June 1991 |.Av. Bacau became Aerostar. 

Today, Aerostar is still the primary maintenance centre for the FAR. It overhauls 
virtually every type in the inventory, except helicopters and Avioane Craiova’s IAR- 
93 and IAR-99 aircraft. It also builds undercarriage assemblies for every Romanian 
aircraft, components for aero engines and gearboxes, LPG cylinders and even a 
truck-mounted multiple-launch rocket system. 

In 1976 production of the Yak-52 military trainer was moved to Bacau and the 
first Romanian built aircraft flew on 22 July 1978. By 1986 I.R.Av had built 1,000 
aircraft, chiefly for the Soviet DOSAAF central military flying training organisation, 
though in the 1990s some were also delivered to Hungary and Vietnam. Production 
has now exceeded 1,800 aircraft (the day the Lancer III made its first official flight 
was also the day that Aerostar flew its 1,800th Yak-52) and Aerostar is offering an 
improved and westernised version of the basic aircraft, the fully-aerobatic IAK-52W. 











Above: At Aerostar’s Bacau plant, the Lancer upgrades go on side-by-side 
with regular overhaul work on air force MiG-21s, MiG-29s, L-29s, L-39s and 
even H-5s (II-28s). Visible on this newly-born Lancer are the new 
chaff/flare dispensers and RWR antenna positions. 





Aerostar builds the Yak-52 and the improved Yak-52W and is the sole- 
source of new-build aircraft. This Romanian air force aircraft is from a 
batch delivered in 1996. 


The IAK-52W has attracted interest from civil flying schools, warbird enthusiasts and 
private pilots while still being well suited to its role as a basic military trainer. 
Aerostar also builds ultralight aircraft purely for the civil market. 

In 1989, before the fall of the old regime in Romania, Aerostar had about 8,000 
employees. Today that number has fallen to 4,400. Some 2,500 are directly involved 
in the aviation field, with about 2,000 attached to the aviation-dedicated Systems 
Division and the remainder as laboratory and support staff. 


The Lancer’s radar can track eight independent 
targets in TWS mode, while searching for 
another 10. In combat, it has single-target 
engagement capability. 

The EL/M-2001B ranging radar of the 
Lancer A/B is an X-band radar, still suitable for 
air-to-air and air-to-ground operations. It has 
similar basic modes to the EL/M-2032 — with 
the addition of a continuously computed impact 
point (CCIP) bombing function — but is smaller 
and lighter, with a fixed antenna, and so has less 
overall performance. It is designed to deal with 
heavy ground clutter, even in low-level air 
combat. 

One of the greatest leaps forward for the 
Lancer comes with the provision of an integrated 
warning and self-defence system, which was 
completely lacking on the basic MiG-21. The 
Lancer has four antennas for its Elisra SPS-20V2 
wideband radar warning receiver (RWR) 
which will detect and assess a threat, then 
display a bearing to target and an approximate 
range on a dedicated cockpit CRT display. The 
system will prioritise the top 16 threats and an 
audio warning uses a varying frequency and 
tone to indicate the immediacy of the threat. 
The warning system is linked to an IMI (Israeli 
Military Industries, formerly TAAS) SAMP 60 
countermeasures dispenser which can carry a 
maximum of 60 expendables (60 chaff or 30 


44 


flares in total, with 30 or 15 in either dispenser). 
A fully-automatic sequence controller selects 
the flare or chaff pattern and frequency, 
depending on the threat. Both chaff and flares 
are also supplied by IMI. 


Weapons options 

The weapons system is connected by five 
serial bus stores interface units, one per pylon. 
Aerostar has designed a universal pylon for 
NATO standard and Russian standard weapons. 
This pylon has one common suspension lug 
forward and two rear lugs, one for each standard. 
The MiG-21 stores array includes the R-3S 
(AA-2B ‘Atoll’) R-13S (AA-2D ‘Atoll’), R-60 
(AA-8 ‘Aphid’) and R-73 (AA-11 ‘Archer’) 
AAMs, S-24 240-mm rockets, UB-16-57 and 
UB-32-57 rocket pods, BE100 and BM250 
freefall bombs. To this have been added the 
Rafael Python IL and the Matra-BAeD R.550 
Magic II AAMs, Mk 82 and Mk 83 bombs fitted 
with the Elbit Opher IR-guidance system and 
the Elbit Griffin laser-guidance system, the 
Rafael Litening laser designation and FLIR pod, 
an unidentifiéd podded ECM system and a 
photo-reconnaissance pod that closely resembles 
the Russian KKR-1 pod housing (designated 
Photo Reconnaissance Pod 1). Details of the 
Elbit-developed camera pod are sketchy, 
though it is known to house two cameras, one 





forward-looking and one vertical. It has a built-in 
environmental control system and a forward 
motion compensator. The pod is known to be 
capable of day and night operations at low and 
medium altitude. It is also advertised as having 
growth capability for EO and IR sensors. 

Missile integration work was completed in 
September 1999, with successful Python III, R-60 
and R-73 firings. At the 1998 Farnborough air 
show Aerostar officials stated that a tentative 
agreement had been reached with Russian 
sources, and Rosvooruzheniye (the states arms 
export agency) in particular, to supply and 
support customers seeking Russian weapons, 
notably the Vympel R-73 missile. Aerostar has 
been successful in providing a wide range of 
weapon options. It was reported, in late 1998, 
that the Magic Il AAM had been selected to 
arm Romania’s Lancers and that the missile 
would be built under licence by the GIA State 
Industrial Group. However, there is no official 
confirmation of this agreement and Romanian 
air force sources acknowledge that the Python 
III is currently in service. The first Magic 2 
integration tests are understood to be scheduled 
for mid-2000. 

The Lancer’s empty weight is posted at 5843 kg 
(12,880 Ib). The attack version has a take-off 
weight of 9400 kg (20,723 Ib) while the air-to-air 
version (with a load of four K-13 missiles) has a 


Above: All the Lancer’s new systems make it 
much easier for the FAR to send aircraft 
overseas. This Lancer C is one of a pair that took 
part in NATO’s Co-operative Change ’98 PfP 
exercise, held between 5 to 10 July at Sliac, in 
Slovakia. Aerostar has signed a deal with 
France’s Thomson-CSF to develop Mk 10 IFF 
systems, which should be applied to the Lancer 
fleet in the future 


Right: The straightforward flap arrangement of 
the MiG-21 is evident on this view of a Lancer C 
climbing into a grey Paris sky. 


take-off weight of 8200 kg (18,077 Ib). Maximum 
level speed is Mach 2.05 (2175 km/h, 1,351 mph). 
At low altitude maximum speed is 1300 km/h 
(808 mph). On an attack mission with four 
250-kg (551-lb) bombs, a 490-litre (108-Imp 
gal) centreline tank and flying a hi-lo-hi profile, 
the Lancer has a combat radius of 370 km 
(230 miles). In the air combat role, with two 
missiles and three 490-litre drop tanks, its range 
is 740 km (460 miles). 

Aerostar has conducted extensive weapons 
testing on two ranges in northeast Romania, 
along the Moldovan border. These areas are 
universally referred to as the Poligon — the 
Romanian (and Russian) name for such test 
zones. Hundreds of CTVS tapes filed around 
the wall of the flight test centre underline 
Acrostar’s belief in having the most tested and 
capable MiG-21 upgrade in the world. The 
claim that the Lancer is proven in the Poligon is 
no idle boast. Of particular importance are the 
Rafael-supplied precision-guided munitions 
(PGMs), which break down into two distinct 
lines. The Lancer is qualified to drop a range of 
laser-guided bombs (LGBs), including the 
Israeli Lizard LGB, which is an improved 
version of the US Paveway II system. A more 
unorthodox weapon is the Rafael Opher, which 
also resembles a Paveway H LGB, but uses an IR 
seeker for guidance. This makes Opher an 
effective weapon against moving vehicles, for 





























example. In drop tests a Lancer has hit a 
simulated tank engine, running at idle, with an 
accuracy of less than 1 m (3.3 ft). Using a 
ground-based designator some 3 km (1.8 miles) 
from another target, a Lancer has dropped 
LGBs with similar and even greater accuracy. 


Lancer’s Litening 

Lancer uses the Rafael Litening as its laser 
designation pod (LDP). Litening is an integrated 
system that incorporates a FLIR, CCD (charge 
coupled device) camera and laser-designator in 
one pod. It is equivalent to LANTIRN, but 
combines the functions of LANTIRN’s AAQ-13 
navigation pod and AAQ-14 targeting pod in a 
single unit. Litening’s compact size makes it an 
obvious choice for the Lancer, and the 400-kg 
pod (881-lb) pod is carried on the centreline 
station. The FLIR operates in the 8-12,1m band 
and has three selectable fields of view — wide 
(18.4° x 24.5°), medium (5.2° x 7°) and narrow 


(1.5° x 2°). For daylight use the CCD camera 
provides a more high-resolution image. It has 
two field of view settings — wide (3.5° x 4.6°) 
and narrow (1° x 1.3°). Litening also has a 2x 
digital zoom capability, a built-in inertial 
navigation system and a laser spot detector. 
Rafael has several upgrades for the basic system 
under development, including a new 3-5um 
FLIR and a pumped diode laser. 

Elbit is now completing work on the final 
revision of the Lancer’s flight control and mission 
software, Version 3.47. The FAR is flying with 
an earlier edition of Version 3, but V3.47 will 
release all the Lancer system’s functionality and 
will meet Aerostar’s final contractual obligations. 


Using his DASH helmet-mounted display, Elbit 
test pilot Yehuda Shafir brings the first 
production Lancer C in to land at the Paris air 
show in 1997. Like all Paris participants the 
aircraft wears a prominent show number. All FAR 
Lancers wear their serials on the nose and fin. 











Lancer’s plethora of new electronics call for an 
entirely new cooling system. This results in the 
addition of a cooling duct on the starboard side of 
single-seat aircraft (above), and an even more 
prominent one on the two-seaters (below). Note 
also the RWR antennas. 





Preliminary work on a future version 4 or 5, 
which could add the datalink function, for 
example, is already underway as a natural result 
of existing research. 

On 22 August 1995 the prototype Lancer A 
(Lancer I), serial 9809, made its maiden flight at 
Bacau (official date 23 August). The next aircraft 
to fly for the FAR was a two-seat Lancer B, 
serial 327, which took to the air on 6 May 1996 
(official date 8 May). By 2 July 1996 a total of 
52 test flights had been recorded. The first 
upgraded ‘close air support’ MiG-21 Lancer A 
(Lancer I) for the FAR appeared at the 
Farnborough air show in September 1996, This 
aircraft, 714, was the first production Lancer A, 
and wore a three-tone green/brown camouflage 
using non-standard colours. The first two 
production Lancers were handed over to the 
FAR in October 1996. In June of the following 
year, at the Paris air show, the first production 
air defence Lancer C, 6721, was exhibited. 
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Above: Located under wing are the black T- 
shaped antenna for the radalt and the grey ILS 
antenna. 


Below: The Lancer has additional RWR antennas 
on the fin. The bullet fairing above the engine 
houses the brake chute. 


By accident or design, Aerostar shares the 
large airfield at Bacau which is the home of 
MiG-21 training in the FAR. There has been a 
military air base at Bacau for over 80 years and 
it has a long tradition as an aeronautical training 
centre. The first MiG-21 training course was 
initiated on 1 January 1969. To date the base 
has trained approximately 1,000 MiG-21 pilots. 
On 25 August 1995 Bacau air base was reorganised 
as Baza 95 Aeriana de Aviate Vanatoare si 
Vanatoare Bombardment (95th Fighter Bomber 
Air Base). In Romania each base hosts a unit to 
which it gives its name, so Bacau supports 
Grupul 95 Aviatie Vanatoare (the 95th Combat 
Aviation Group). The 95th Group was the first 
Lancer unit in the*FAR and took delivery of its 
first aircraft on 25 March 1997. The first air 
force pilots flew the upgraded aircraft on 15 
April and the first squadron was declared opera- 
tional on 8 May 1997. Today, the unit provides 
not only pilot conversion and refresher training 





Above: This is the revised nose cone housing the 
Elta EL/M-2032 radar as fitted to the Lancer C/ 
Lancer III. 


Below: Behind the radio, datalink and IFF 
antennas is the muzzle of the Lancer’s GSh-23 
cannon. 





but full logistic support for Lancer units, in 
co-operation with Aerostar and the air force. 
There are still original MiG-21s based at Bacau, 
but few are in service. 


Pilot training process 

After initial ground school at the Brasov 
Military Aviation Academy, students begin their 
primary flying training at Focsani (on the Yak-52) 
before converting to the L-29 and L-39 at 
Boboc-Buzau. Conversion training on the 
MiG-21 is handled at Bacau. This course 
requires two months of ground school followed 
by 80 hours in the air, including supersonic and 
weapons training. Grupul 95 trains 20 to 30 
pilots per year and has a similar number of 
instructor pilots on staff. It has a secondary 
wartime combat role. 

In service, the MiG-21 Lancer is well liked 
by its pilots. As a fighting machine it has given 
them more accuracy and more reach. Even 


Aerostar MiG-21 
Lancer A , 


Romania’s Lancer A force is currently 
concentrated in two units, Grupul 95 

based at Bacau, and Grupul 86, based 

at Festesti. Aircraft do not wear : 
individual group or squadron markings. eS 
The large white FAR titles have been 
applied to some aircraft, particularly 
those involved with PfP exercises. All 
of the MiG-21M/MFs considered for 
upgrade by Aerostar were built post- 
1975, and so represent the most 
modern ‘new-build’ MiG-21s of that 
version 





Griffin LGB 
One LGB option for the 
Lancer is the IAI Griffin LGB, 

a guidance kit that can be 
fitted to any standard US Mk 
80 series bomb. Griffin is 
unusual in appearance, having 
a cluster of eight vanes 
around the seeker head and 
four larger guidance fins at the 
mid-body. Four fixed fins are 
fitted on the rear of the bomb, 
Griffin has a reported range of 
6.2 miles (10 km). 









Ejection seat 
One area where there remains room for 
improvement in the Lancer design is the 
pilot's seat, which is unchanged from the 
MiG-21's original KM-1 ejection seat. This 
does not provide the same protection 
throughout all areas of the flight envelope 
as a modern light-weight seat would. 
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Python III missile 

Rafael’s Python IIl AAM is based on 
the earlier Shafrir | and || missiles 
and was the baseline AAM in Israeli 
service during the 1980s and early 
1990s. It has now been replaced by 
the Python IV, but remains an 
effective weapon. Python III has a 
24-lb (11-kg) HE warhead, triggered 
by a contact or a radar proximity 
fuse. It has an all-aspect IR seeker 
that can be slaved to the radar and 
has an off-boresight launch 
capability of 30°. Depending on 
altitude, effective range is believed 
to vary between 3.1 and 9.3 miles 
(5 and 15 km). 





New power generation 
To meet the Lancer's needs 
for additional electrical 
power, Aerostar has added 
an extra DC generator (and 
of course a new cooling 
system). 




















Opher IR-guided bomb 
Elbit's Opher terminal guidance system is 
typically fitted to a 500-Ib Mk 82 bomb. It 
resembles a Paveway || LGB, but uses an IR 
seeker instead of laser guidance. It was 
developed as an anti-armour weapon but is 
capable of engaging a range of mobile and static 
targets. The seeker is sensitive enough to 
differentiate between attacked (burning) targets 
and unattacked ones. Typical employment range 
is 7 km (4.3 miles). The seeker acquires its target 
at about 1000 m (3,280 ft). The Mk 82 bomb 
version has a 192-lb (97-kg) HE warhead. 
































small changes like the addition of IFF and civil 
navaids have made a big difference. For the first 
time, the MiGs can use international civil airways, 
which allows them to deploy easily for exercises 
or exchanges. Such new systems, and new 
weapons, make the Lancers NATO-interoperable 
—a crucial requirement for the modern FAR. 
The air force’s greatest problem is the limited 
number of flying hours available to pilots, 
which currently stands at a meagre 50 to 80 
hours per year. This is barely enough to keep 
proficient at flying the aircraft and not enough 
to allow pilots to learn how to exploit the 
Lancer to the full. The FAR makes extensive 
use of a Lancer cockpit systems trainer, of 
which there is one at Bacau air base. There is 
also an air force simulation training centre at 
Bucharest for which a full-motion Lancer simu- 
lator is under development by Simultec. 
Aerostar is responsible for providing the FAR 
with all transitional and system training as part 
of its overall integrated logistics and support 
commitment. The two-seat Lancer Bs are used 
primarily as training aircraft, though they are 
combat capable. The FAR needs upgraded 
two-seat MiG-21s because new pilots will be 
transitioning on the front-line MiG-21 Lancers 
for years to come. They will need not only type 
conversion training but system conversion too — 
a process which should be eased in the future 
by the eventual introduction of the FAR’s 
upgraded IAR-99 Soim basic trainers. 
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Above, left and below: 
The Lancer II is a whole 
new departure for 
Aerostar, though it may 
not seem so at first 
glance. Using the MiG- 
21bis airframe, Aerostar 
has gone beyond the 
original Romanian 
upgrade contract to offer 
a dedicated export 
version of the most 
numerous MiG-21 sub- 
type in worldwide service. 


Captain Commander Victor Strimbeanu is 
the commander of the 86th Fighter Group, 
based at Fetesti. He is an experienced MiG-21 
pilot, with time on the F-16. When asked what 
the most important aspect of the upgraded aircraft 
is, he answered, “For a pilot, the Lancer is a 
great step forward in flight safety. With the 
HUD you at last always know what your angle 
of attack is, what your speed is, how much g 
you're pulling. It’s presented right in front of 
you, you don’t have to go looking, and in the 
MiG-21 that lowers the workload a lot. It frees 
up the pilot to do his job, to do a more precise 
job. For us the Lancer is a jump from the 
second generation to the third. We were faced 
with a simple equation of cost versus capability, 
and so soon we will have 110 very capable 
aircraft, with new capabilities that can still be 
added. The upgrade uses an existing pilot and 
an existing aircraft, but it paves the way for new 
aircraft and gives those pilots who fly the Lancer 
a complete introduction to a whole new 
electronic philosophy. 

“In the air-to-ground role the Lancer is com- 
parable to the Mirage 2000 or the F-16 or the 
F/A-18. We can bomb accurately at night. We 
have LGBs, operational now in Romania, and 
we can self-designate or ‘buddy-laze’. In the old 
days we had to do bombing in our heads, make 
the calculations, allow for wind, all that. Now 
you just put the pipper on the target and you 
will hit it.” 











Of course, despite all the advantages of the 
Lancer upgrade for Romania it is fair to say that 
the aircraft is ultimately a compromise. Some 
see it as a solution that is too short-term and 
question whether the money should indeed 
have been spent on fewer, but better, aircraft. 
The MiG-21 itself is a candidate for upgrade on 
grounds of quantity rather than quality. It is not 
easy to add a large number of new functions to 
its small airframe. Fundamentally, the MiG-21 
is a difficult aircraft to fly — its high-speed 
approach characteristics with critical angle-of- 
attack limits are notorious. Add to this the fact 
that in landing attitude the pilot cannot see over 
the nose and the aircraft becomes even more of 
a handful. The MiG-21 does not handle well 
with heavy loads, particularly on take-off. The 
FAR aircraft lack modern ejection seats. While 
the new avionics systems have helped the pilot 
immensely, they are still not perfect. The 
cramped size of the cockpit forces the HUD to 
be small, with a very narrow field of view. A 
lack of space is also a limiting factor on the 
radar. There are still NATO compatibility and 
supply issues for the MiG-21, and one thing 
lacking on the Lancer is a BVR missile, which 
is an essential weapon if the aircraft is going to 
be truly effective in air combat. Romania’s 
Lancers do not have a BVR missile because that 
interception mission is the preserve of the 
R-27-armed MiG-29. Aerostar acknowledges 
that prospective export customers will want a 
long-range missile “‘in the class of AMRAAM”, 
but there has been no requirement yet to 
integrate a BVR weapon. Neither has Python IV, 
the super-agile, high off-boresight AAM been 
integrated (though Python III is operational on 
FAR Lancers). The combination of Python IV 
and the DASH sight would seem to be an obvi- 
ous one for Lancer — and yet another example 
of the input that Israeli industry has had on the 
project. 


Elbit’s vital role 

Elbit’s place in the Lancer project should not 
be understated. The price of Elbit’s proposal 
was an important factor in its selection but 
more important was the company’s willingness 
to transfer technology and set up new business 
in Romania. The Israeli firm has made good its 
promises to establish new high-technology 
industry and provide employment across the 
country. Elbit itself is a fairly new player on the 
military electronics scene, and only began serious 
work on aviation projects in 1971. The MiG-21 
upgrade is just one of three major Romanian 
military aviation programmes in which Elbit is 
presently a vital participant. It is playing a central 
role in the IAR Brasov SOCAT Puma upgrade 


Above and right: At Bacau, Grupul 95 maintains a 
high tempo of operations as part of its overall 
crew training programme. The unit also provides 
a base for refresher training and pre-deployment 
work-up exercises. The wide variety of the basic 
Lancer A camouflage pattern and colours is 
clearly evident here. 


Below right: A full-motion Lancer simulator is 
under development for the FAR by Simultech. 
Another element of the overall Lancer training 
programme is the less sophisticated cockpit 
systems trainer that teaches new students basic 
‘switchology’ and cockpit procedure. This 
PC-based system is effective but affordable and 
so one can easily be allocated to each base or 
even each squadron if required. 


and Avioane Craiova’s [AR-99 Soim jet trainer, 
which shares many common systems with the 
Lancer. In addition, Elbit has established an 
umbrella agency, Elrom, in Bucharest to 
acquire and oversee other computer and engi- 
neering projects. The Simultec firm which 
provides the FAR with its aircraft simulators is 
now owned by Elbit. Across the road from 
Aerostar’s plant at Bacau, a new company, A-E 
Electronics, has been established as a substantial 
joint venture between Aerostar and Elbit to 
build and maintain all the LRUs and computer 
systems needed for the Lancer. The A-E factory 
is an ultra-modern manufacturing facility staffed 
almost entirely by Romanian personnel. Its 
production capability is not limited to aero- 
nautical or military systems and, while A-E is 
presently concentrating on the Lancer, it is 
starting to look for new business within and 
beyond Romania. Elbit has invested heavily in 
Romania and right now could be said to be 
‘spending money to make money’, banking on 
future export sales to blossom from its current 
spending. 


Enter the Lancer III 

To broaden the appeal of the Lancer upgrade 
on the international market, Aerostar and Elbit 
have developed the privately funded Lancer II, 
based on the MiG-21bis ‘Fishbed-L/N’ 
airframe. The Lancer III programme was initiat- 
ed after direct expressions of interest from 
potential customers. The MiG-21bis was the 
third generation of the MiG-21 and the final 
production variant. It introduced a wider range 
of weapons, an improved Sapfir-21 radar and, 
most importantly, a more powerful MNPK 
Soyuz (Tumanskii) R-25-300 engine. 
Outwardly, the main difference between the bis 


and the M/MEF is the enlarged spine of the 
former, which houses additional fuel. Some 
2,200 MiG-21bis were built and this version 
makes up the bulk of MiG-21s remaining in 
service around the world. Aerostar still refuses 
to identify the origins of the single MiG-21bis it 
uses as the Lancer III prototype, saying only 
that it was acquired from “a state within the 
former Soviet Union.” The single Lancer III 
was unveiled at the 1998 Farnborough air 
show, but on static display only. Its 25-minute 
maiden flight did not occur until 6 October 


Aerostar MiG-21 Lancer 








1998 — however (as with earlier first flights) 
Acrostar describes this event as an “in-house 
receiving flight” and records the date of the 
official 12-minute first flight as 9 October. 
Yehuda Shafir, Elbit’s chief test pilot and the 
man who has done the bulk of the Lancer test 
flying, again led the flight test programme. He 
brought the air-defence camouflaged aircraft to 
the 1999 Paris air show where it made its public 
debut, in June. By that time the Lancer III had 
accumulated 13 hours over 16 flights and later 
that year it completed its initial 40-hour test 
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programme. Apart from the basic airframe there 
is no major difference between the Lancer III 
and Lancer II/C systems. The prototype does have 
the full two-screen cockpit but a prospective 
customer can specify whatever fit it likes. 


Lining up the competition 
International competition in the upgrade 
market comes from two main sources, Russia 
and Israel. In each case the programme’s status 
is unclear and, despite many reports to the con- 
trary, no one other than Aerostar yet has a 
fully-funded MiG-21 upgrade underway and in 
service. MiG itself is the obvious candidate for a 
MiG-21 upgrade and, since 1994, it has been 
developing the MiG-21-93 package in response 
to an Indian Air Force requirement. The proto- 
type has been displayed at air shows on the 
ground, but it was only in 1999 that it was first 
seen flying publicly. VPK MiG is co-operating 
with the Sokol factory at Nizhy Novgorod to 
design and build the MiG-21-93, but for many 


Seen outside a HAS at Fetesti air base in May 
1999, this Lancer A is a Grupul 86 aircraft attached 
to one of the group’s two Lancer squadrons. 
Fetesti is also home to the FAR’s remaining H-5 
(11-28s), referred to universally in Romania as 
‘Hongs’ (Hong being Chinese for bomber). 








years all that emerged were a ground-bound 
prototype and retouched photographs purporting 
to show the aircraft in the air. The upgraded 
cockpit features a new HUD, but only a single 
MEFD and retains most of the original analog 
instruments. 

The original first flight date for the MiG-21 
Lancer was scheduled for November 1995. 
MiG MAPO (as was) then announced that its 
aircraft would fly in October. Aerostar made a 
major effort to claw back time in order to be 
the first in the air, and succeeded — the first 
Lancer flew in August 1995. The MiG-21-93 
never showed. When Aerostar flew the Lancer 
III prototype, on 6 October 1998, MiG 
announced that its aircraft had flown on the 
same day. The latest official reports — that the 
MiG-21-93 has successfully completely R-77 
missile tests and is almost ready to enter service 
— are viewed with some interest in Bacau. In 
the meantime, the Indian customer (which 
signed a $300 million contract for 125 upgraded 
aircraft in 1996) is still wondering where its 
aircraft are and, more importantly, what has 
happened to the massive cash downpayment it 
made on the programme. MiG initially agreed 
on the upgrade for the Indian Air Force in May 
1994, but it took another two years to sign the 








The MiG-21bis-based Lancer III is the 
cornerstone of Aerostar future export hopes. 
Most of the major potential customers for a 
MiG-21 upgrade, such as India for example, are 
MiG-21bis operators. Between the Lancer I, Il and 
II programmes Aerostar now has the solutions in 
hand to tackle any upgrade requirement. 


contract. Since then the programme has been 
cut back to 100 aircraft, instead of the 125 plus 
70 options that were originally mooted. There 
is still no firm timetable for when the first 
upgraded MiG-21 will be handed over. 

In Israel, I[AI’s Lahav Division flew the 
prototype of its MiG-21-2000 conversion in 
May 1995. The launch customer for this aircraft 
was Cambodia, which signed an agreement 
covering the ‘refurbishment’ of eight MiG-21s. 
After years of little progress the deal fell 
through, as the Cambodian air force is no 
longer able to fund the project. It was never 
clear, in any case, exactly what level of upgrade 
was to be applied to these aircraft, and it may 
have been limited to a straightforward structural 
overhaul to return them to flying status. Late in 
1999 reports surfaced that [AI would upgrade 
six MiG-21bis (and one MiG-21UM) acquired 
by Uganda from Poland, but again the level and 
status of the upgrade is uncertain. 





Me Viver-lam elaelele-liliit- Me a(n 


Original sub-type FAR Designation Aerostar designation 
MiG-21M/MF Lancer A Lancer | 


Lancer || 
Lancer | 6 


Lancer B 
Lancer C 


MiG-21UM/US 
MiG-21M/MF 


MiG-21bis Lancer Ill 





First flight 
22 August 1995 


Prototype serial Notes 
9809 Prototype initially wore a non-standard 
three-tone camouflage 

75 aircraft to be acquired by the FAR 
10 aircraft to be acquired by the FAR 
Prototype flew initially in 

three-tone Lancer A scheme 

25 aircraft to be acquired by the FAR 
Still wears Paris air show No. 362 


327 
6607 


6 May 1996 
November 1996 


6 October 1998 165 
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Against this background the progress of 
Aerostar’s MiG-21 Lancer has been solid and 
steady. When Aerostar launched the international 
marketing campaign for the Lancer at the 1996 
Farnborough air show it estimated that 56 air 
forces were still operating over 2,000 aircraft, of 
a total production run of 12,000. By 1998 it 
was widely believed that Aerostar was on the 
verge of doing its first deal with Ethiopia, to 
include a reported 10 aircraft valued at $30 mil- 
lion (against stiff competition from IAI). The 
Ethiopian requirement was driven by increased 
tension with neighbouring Eritrea and, according 
to one Israeli source, Elbit sought the immedi- 
ate transfer of 10 FAR aircraft to Ethiopia, in 
June 1998. 

However, political pressure from Eritrea, via 
its close ally Israel, forced an end to the negoti- 
ations. Aerostar’s many years of MiG-21 over- 
haul experience have left it with numerous 
friends among MiG-21 operators who have a 
high opinion of the company’s work. A major 
(and unexpected) customer could well emerge 
from this group. The largest overall upgrade 
market, in the Middle East, is at risk of being 
denied to Romania on account of its Israeli 
connections. However, Aerostar confidently 
launched a major regional marketing effort at 
the 1999 ‘Dubai 2000’ air show, so time will tell. 


The next big thing 

During the 1999 Paris air show Daimler- 
Chrysler Aerospace (DASA) let it be known, 
albeit informally, that it might be interested in a 
stake in Aerostar as part of its wider ambitions 
to acquire and reorganise industry in Eastern 
Europe. In November 1999 it was announced 
that Aerostar and DASA had agreed to team on 
the MiG-29 ‘Sniper’ upgrade programme in 
association with Elbit, to integrate elements of 
the Lancer avionics system into MiG-29s. A 
MiG-29 upgrade has not previously been a 
priority in Romania (the FAR operates about 
18 ‘Fulcrums’) — though it has been mooted by 


Aerostar’s Bacau plant is a large facility that is 
being expanded and modernised. The company’s 
long experience with the MiG-21 means that it 
has streamlined all of the steps in the upgrade 
process and the growth capacity exists to meet 
any level of orders. 


Aerostar for some time — but it is an obvious 
next step in terms of technology application if 
Aerostar is to develop a range of upgrade projects 
for the wider market. A similar DASA-led MiG-29 
upgrade arrangement was under discussion in 
Bulgaria and Aerostar would be a logical candidate 
to handle most of the work. 

By March 1998 the Lancer fleet had accumu- 
lated over 1,000 flights and Elbit announced the 
delivery of the 40th Lancer on 16 March. By 
September 1998 the total delivered to the FAR 
had climbed to 56 aircraft. According to 
Romanian media sources, deliveries have 
proceeded at the rate of 10 in 1996, 29 in 1997, 
and 14 in 1998. By the end of 1999 approximately 
90 Lancers had been handed over, with 76 
actually in service. As the initial FAR contract 
draws to a close Aerostar is making renewed 
efforts to strike its first export deal. The company 
is also having to consider its place in the wider 
European and global aerospace industry. 

Speaking about his hopes for the future, 
Aerostar’s President and General Director 
Grigore Filip reflected, “Our great desire is to 
become integrated into the global aerospace 
industry, all our actions are subordinated to this 
goal. ‘Globalisation’ is a process beyond our 
control, so we’d better get in. As a small 
company we can avoid being buried by offering 





something that the others cannot. As far as the 
Lancer is concerned, in Romania alone we will 
have to provide basic maintenance and avionics 
support for another 10 to 15 years, and in that 
time those 110 aircraft will be upgraded again.” 

Aerostar is undoubtedly the strongest aviation 
company in Romania, with a live project and a 
customer with cash. Now that plans to build 
Bell AH-1Ws under licence at IAR Brasov (the 
Dracula attack helicopter programme) have 
finally been abandoned, Aerostar has no serious 
national rivals, in terms of budget spend. 
Avioane Craiova’s IAR-99 programme continues 
to supply new aircraft, but at a very slow rate. 
The Lancer programme is actually Romania’s 
largest national infrastructure item (in terms of 
overall budget) after the (unsuccessful) 
Cernavoda nuclear power station. 

However, that still leaves Aerostar as a small 
fish in a big pond. Against a background of 
accelerating European industry consolidation, 
Aerostar must find an international partner if it 
is to survive in the long term, while negotiating 
its final privatisation and release from state 
control. In the meantime the MiG-21 Lancer 
will become the de facto heart of the Fortele 
Aeriene Romine for the next decade, giving its 
pilots the experience they need to move on to 


the next-generation. Robert Hewson 
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Fuerza Aérea Nicaraguense 


Photographed by A.D. Woerdeman 









At the height of the war against the Contras, the 
Nicaraguan air force — then known as the Fuerza 
Aérea Sandinista - was a powerful force 
operating large numbers of Soviet-supplied 
helicopter gunships. Today’s FAN is a much 
smaller air arm based around 15 Mi-17s and a 
handful of light trainers and transports. 





Top, above right and right: The 
backbone of the FAN is the 
helicopter squadron (Escuadron de 
la Rotativa), which operates 15 Mil 
Mi-17 ‘Hip-Hs’ on transport/attack 
duties. The helicopters can be 
armed with 57-mm rocket pods and 
a 12.7-mm Afanasayev machine-gun 
in the nose, and are fitted witha 
winch for rescue purposes and an 
EVU infra-red jammer. The aircraft 
are the survivors of much larger 
numbers of Mi-8/17s which were 
received from the Soviet Union 
during the 1980s civil war. Conflict 
came to an end in.1990 with the 
electoral defeat of the Sandinista 
government, although it was not 
until 1996 that the air force changed 
its title from Fuerza Aérea 
Sandinista to the present name. 





Left: At least 18 Mil Mi-24/25s were 
delivered to Nicaragua but, 
following attrition and the sale of 
seven to Peru in 1992, only one is 
left. It currently guards the gate of 
the main FAN air base at Augusto 
César Sandino Airport, Managua, 
although it is reported to be 
airworthy, and its engines are run 
periodically. The Mi-24/25 was at 
the heart of the FAS’s operations 
against Contra rebels, being used 
on both close support and air-to-air 
duties, the latter involving 
intercepts of the light aircraft being 
used by the Contras. Several ‘Hinds’ 
were shot down, lost primarily to 
Stinger and Redeye shoulder- 
launched SAMs. One defected to 
Honduras in 1988. 
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Three Piper PA-28-235 Cherokees (left) 

and five Cessna 172/T-41s (above left) 10 Antonov An-2 ‘Colts’, of which two remain in FAN 
are in use for basic training, serving service. Another aircraft has been observed recently, 
alongside the Super Cubs at Managua- without tail, which may have been from a subsequent 
Sandino. delivery. 











Right: Ten Piper 
PA-18 Super 
Cubs provide 
initial pilot 
training. 4 E 
Prospective OM Nae 
pilots undergo a pe 
basic military : - (ar ALT Vi 
training with the ~AL, ai] 
army, before ae agg : 
their primary/ 
basic flying 
course. After this 
they are posted 
to the 
operational unit 
for ‘on the job’ 
training. Most 
FAN aircraft wear 
a three-digit 
code, usually 
preceded by ‘FA’ 
for Fuerza Aérea. 
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Left: Four Antonov An-26 ‘Curls’ 
were delivered to the FAS, and all 
remain at Managua-Sandino, 
although only this one is fully 
airworthy. Engines have been 
removed from the others. Despite 
three wearing civil registrations 
(YN-BYW, YN-CBG and YN-CEB), 
all are on air force strength. As well 
as Managua, military airfields are at 
Punta Huete, Puerto Cabezas, 
Esteli, Bluefields, Montelimar, La 
Rosita, El Bluff and Puerto Sandino. 





















Below: The newest aircraft on FAN 
strength is this single Cessna 404 
Titan. Immaculately maintained, 
the twin is used for VIP transport. 
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n an attempt to eliminate duplication of 

resources, and to realise greater efficiency 

(and therefore greater savings within the 
defence budget), the helicopter resources of the 
three Swedish Armed Forces were combined 
on 1 January 1998 to form the Férsvarsmaktens 
Helikopterflottilj, or Defence Forces Helicopter 
Wing. 

Four Helikopterbataljoner (helicopter battal- 
ions) were formed one year later, each based 
within a geographical area of the country, and 
operating a mix of helicopter types. The new 
battalions can roughly be described as the exist- 
ing army and navy Bataljoner/Divisioner 
combined with the air force SAR assets in that 
region. Headquarters for the four Bataljoner, 
the Tri-service Hkpfljstab, is at Malmslatt near 
Linkoping and has a staff of 20 personnel to 
oversee operations at the four main operating 
bases, and various SAR detachments. Total 
establishment is in the order of 600 officers, 300 
conscripts and 90 civilians, and the total number 
of aircraft is approximately 120. 


Backbone of the two ‘naval’ battalions is the 
elderly HKP 4 (Kawasaki KV-107), Despite 
differing designations (HKP 4B/C/D) all are ina 
generally similar configuration. 






Although the Swedish armed 
forces combined their 
helicopter assets under a 
single command at the start 
of 1998, it was not until 1999 
that the new units stood up. 
The fleet is currently divided 
between four helicopter 
battalions: two Navy- 
orientated and two with 
army support as their main 
role. The battalions are 
organised on a regional basis. 























Left: Proudly wearing its new ‘Forsvarsmakten’ 
titles, this 1. hkpbat HKP 3C (AB 204B) is nearing 
the end of its service life, with replacement due 
from 2001. The principal role of the HKP 3 is 
troop transport for the army. 


Norrlands Helikopterbataljon 
(1.hkpbat) 


Formed mostly from the resources of the 
former Arméflygbataljon AF 1, 1. Helikopter- 
bataljon, known as the Norrlands Helikopter- 
bataljon (or 1. hkpbat), is based at Boden in the 
country’s north. This unit’s roles are general 
transport, ambulance, SAR and anti-tank, and 
as such operates the HKP 3C, 6A, 9A, 10 
and 11. 

The general transport and anti-tank roles are 
(largely) performed by the HKP 6As and 
HKP 9As of the former AF 1, and in 1999 the 
army celebrated 40 years of continuous 
helicopter operations at Boden. 

Search and rescue services are provided with- 
in the region of responsibility of 1.hkpbat by 
the Flygriddningserupperna F 4 (Ostersund) 


PORSVARSMAKTEN 








Swedish Defence Helicopter Wing 







Above: HKP 9As (BO105s) provide an anti- 
armour capability courtesy of the Rb 55H 
(ITOW/TOW2) anti-tank missiles. These are 
aimed using the roof-mounted Saab/Emerson 
HeliTOW sight. 


and F 21 (Lulea), operating the HKP 10 (these 
are the former Flygvapnet SAR flights), a SAR 
detachment at Sundsvall, and finally an ambu- 
lance/SAR detachment at Lycksele flying the 
recently-delivered HKP 11 (AB 412). 

The ambulance service flown by the Lycksele 
HKP 11 is contracted to the Vasterbotten coun- 
ty council, and the Sundsvall SAR detachment 
is part of an agreement with the Swedish 
National Administration of Shipping and 
Navigation. Both agreements provide 24-hour 
coverage. 


The latest Swedish helicopter type to enter 
service is the HKP 11. Previously operated by the 
army, the five-strong fleet is employed in the 
sparsely populated north, where the type’s range, 
capacity and reliability are greatly appreciated 
for SAR and air ambulance duties. 








55 





ae oe ald po oe 2. 
— ho 
- m 4 qi td 
i ne " ie 
Z fal ° Cy, 
ie a): 
2 = 
a ” 


Above: Twenty HKP 9As were procured to fulfil 
the scout/anti-tank requirement. They are 
operated operationally in platoons of five aircraft 
each. Studies have been made into an attack 
helicopter replacement, for which several types, 
including the Mi-28, have been evaluated. 


Svea Helikopterbataljon 
(2. hkpbat) 

Based at Berga, south of Stockholm, Svea 
Helikopterbataljon (or 2.hkpbat), consists main- 
ly of the Kawasaki-built HKP 4Bs, Cs and Ds, 
and Agusta-Bell HKP 6Bs of the former Marin- 
flyget 11 Helikopterdivision. Being a 
former naval unit the roles are largely 
unchanged, with ASW, reconnaiss 
and (HKP 4/6) training being the major oa 

The former Flygvapnet Flygraddningsgrupp 
F 16 at Uppsala is now attached to 2. hkpbat, 
and SAR detachments are maintained there, as 


Right: The crew of an HKP 3 fly over typical 
northern Swedish terrain. The weather is not 
always so good, and Férsvarsmakten crews 
remain among the world’s most experienced 
when it comes to over-snow operations in 
appalling weather. 


well as at Berga, and Visby on the island of 
Gotland. 


Gota Helikopterbataljon 
(3.hkpbat) 

Again predominantly an ex-Marinflyget unit, 
the Géta Helikopterbataljon (3. hkpbat) was 
formed by the amalgamation of the navy’s 12 
and 13 Helikopterdivisioner flying the Kawasaki 
HKP 4C (KV-107-II-15), and the Flyg- 
riddningsgrupperna F 7 (Satends) and F 10 
(Angelholm). The unit is based at Ronneby- 
Kallinge on the south coast of Sweden, and is 


also unique in that it operates the only fixed- 
wing type currently in service, in the form of 
the former Ubatsjaktflygplangrupp SH 89 
(CASA 212-200) 89001. 

As with the Svea Helikopterbataljon, 3. 
hkpbat is charged with ASW, reconnaissance 
and SAR, but lacks the training role of the 
former. Total aircraft strength in 1999 was; 
seven HKP 4B/Cs, six HKP 6Bs, five HKP 10s 


and the single SH 89. This latter aircraft was 
initially designated TP 89, but changed to 
SH 89 to better reflect the aircraft’s role. (Note 
the use of capital letters for the designation: this 


is the correct way to record Swedish type desig- 
nations, the lower case second letter being 
changed to a capital around the time of the 
introduction to service of the AJ 37 Viggen.) 
The single navy aircraft works closely with the 
three civil-registered CA 212s of the 
Swedish Coastguard (Kustbevakningen), based 
at Karlskrona. 

Due to the fact that 3.hkpbat was formed by 
merging two Divisioner, the unit has two major 
components; 3. hkpbat Syd (South) at 
Ronneby-Kallinge, and 3. hkpbat Vast (West) 


at Gothenburg-Siive on the west coast. 


Basic rotary-wing training is given on the 

HKP 5Bs of 4. hkpbat at Malmslatt, which is also 
the Forsvarsmakten HQ. Crewed by instructors, 
the HKP 5s have a wartime scout/FAC role. 
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3.hkpbat Syd maintains the F 17 Flyg- 
riddningsgrupp at Ronneby, which also serves 
the Angelholm air base, with the temporary 
detachment of one HKP 10 (the former 
F 10 SAR detachment is no longer in exis- 
tence). 3. hkpbat Vast is responsible for 
Flygraddningsgrupperna at F 7 (Satends), and 
Gothenburg-Sive. 


Ostgota Helikopterbataljon 
(4.hkpbat) 

Co-located with the Hkpfljstab at Malmslitt, 
the Ostgéta Helikopterbataljon (or 4. hkpbat) 
was formed from the previous Ostgéta 
Arméflygbataljon AF 2, and operates the HKP 
3, 5B, 6A and 9A. 

This unit was the Army’s primary helicopter 
training unit, a role that it still fulfils, along with 
general support flying. 4. hkpbat also has the 
Férsvarsmaktens’s second anti-tank company 
(Pansarvarnshelikopterkompani), operating the 
HKP 9A. 


Top: The army previously operated five 
helicopter types, before they were amalgamated 
into the new command, three of which are seen 
here (HKP 5B, HKP 9A and HKP 3C). Most 
" Swedish military helicopters have Dayglo 
PORSVARSaKrey ee patches applied to increase conspicuity in the 
" . . . event of being forced down on snow or in forest. 


Above: HKP 3 deliveries numbered 12, but today 
the fleet is down to eight, used for training at 
Malmslatt and general duties at Boden. This 
aircraft is fitted with skis and rear-view mirrors. 


Left: The HKP 6A is the army version of the 


AB 206B, employed for general transport tasks at 
both Boden and Malmsiatt. Note the cross- 
country skis strapped to the skids of this 

1. hkpbat aircraft. 





Swedish Defence Helicopter Wing 



















Agusta-Bell AB 204B 


Kawasaki KV-107-II-15 


Agusta-Bell AB 206B 
Agusta-Bell AB 206B 
Eurocopter BO105CB-3 
Eurocopter AS 332M1 


Agusta-Bell AB 412HP 





Above: The Helicopter Wing’s only fixed-wing asset is the SH 89 based at 
9A Ronneby with 3. hkpbat. It is outfitted for shallow-water ASW, with a Ericsson 
: PS864 radar in the nose, FLIR and hydrophones. It can carry depth charges on 


ie At the end of 1999, the following types were in service with the Férsvarsmaktens 


Service 

eight serving with 1. and 4. hkpbat 

14 serving with 2. (7) and 3. (7) hkpbat 
25 serving with 4. hkpbat 

19 serving with 1. and 4. hkpbat 

10 serving with 2. and 3. hkpbat 


20 serving with 1. and 4. hkpbat 





12 serving with 1., 2. and 3. hkpbat 


five serving with 1. hkpbat 
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The Ostgéta Helikopterbataljon stands apart 
from the other three Bataljoner in that it has no 
SAR commitment, and is therefore practically 
unchanged from the days when it was under 
army control. 


The future 

As with those in all western countries, the 
Swedish armed forces have had to undergo a 
series of cutbacks and reorganisations — an 
example of which, as mentioned earlier, 
brought the Férsvarsmaktens Helikopterflottilj 
into being in the first case — and further changes 
are yet to occur. 

Planned cutbacks were announced during 
October 1999, with a parliamentary decision 
due in the early part of 2000, that will see the 
four battalions reduced to just two. This will 
require a further reorganisation of helicopter 
assets. 

Of the helicopter types, the last of the 
HKP 3Cs are due to be retired in the very near 
future, with the HKP 4s due to follow about 
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five years later. A common replacement is yet 
to be decided, with competing helicopters 
including the Westland/Agusta EH 101, 
Sikorsky S-70 Blackhawk and S-92, and 
Eurocopter AS 532 Cougar. The ageing HKP 6 
must also be replaced in the not too distant 
future, most likely with a twin-engined type. 
The HKP 5 will be phased out imminently, and 
the HKP 11 withdrawn in 2005. 

Aside from the HKP 11, only the HKP 9 and 
10 can be regarded as reasonably modern and 
due to remain in service for the foreseeable 
future. Financial resources have, however, been 
reserved for the eventual procurement of an 
attack helicopter type before 2010. 

A new concept in Swedish defence thinking, 
the Air Assault Battalion, is currently in the 
formation stages, With training of the ground 
warfare cadre currently under way. It is this 
unit, formed around the aviation resources of 
the current 4. hkpbat, that will operate the new 
helicopter when it enters service. 

Nigel Pittaway 





Below: Scandinavian cousins - a 3. hkpbat 

HKP 4C shares the Satends flightline with a Sea 
King Mk 43 from Norway’s 330 Skvadron and an 
S-61A from Denmark's Eskadrille 722. The trio 
was engaged on a joint SAR exercise. 
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Above, left and below: The Swedish air force’s 
contribution to the new helicopter command is 
the SAR flights (Flygraddningsgrupperna), 
strategically located around the country at 
various air bases. This organisation has now re- 
equipped with 12 HKP 10 Super Pumas, divided 
between nine locations. Until 1999 HKP 3Bs were 
also on strength, the last examples serving with 
F10 (Angelholm) and F16 (Uppsala). The Super 
Puma seen left is that allocated to the 
Flygraddningsgrupp at Satenas (F7, now 

3. hkpbat). The aircraft carry names and the air 
rescue service badge (above). Large skis can be 
attached (below) to maximise the aircraft’s 
footprint for operations from snow or boggy 
ground. 





Above: Urgently in need of replacement, the 
HKP 4 flies on SAR and ASW duties around 
Sweden’s southern shores. Note that even the 
rotor blades have ‘splinter’ camouflage. 


Below: This HKP 4 is in ASW configuration, with 
the ramp-mounted Ericsson PS864 search radar 
deployed and torpedoes mounted on the cabin- 
side weapons racks. 
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Right: The HKP 6B is the ‘navy’ version of the 
AB 206B, equipped with flotation gear on the 
skids. It is based at Berga, Ronneby and Save for 
a variety of roles, including limited ASW work 
with depth charges. 
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BAE Systems 


Sea Harrier 


and other first-generation Harriers 


The Sea Harrier won brief fame in the 1982 operation to recover the Falkland Islands. The 
Argentinians referred to the sleek, dark grey shark-like fighters as La Muerta Negra (The Black 
Death), and the world stood by and watched with some surprise as these unsophisticated, subsonic 
fighters blasted supersonic Mirages and Daggers and low-level Skyhawks from the skies. The Royal 
Navy’s Sea Harrier pilots were highly skilled and superbly trained; nonetheless, experts 
acknowledged that the Royal Navy had been lucky to meet an enemy who could not expose the Sea 
Harrier’s fundamental weaknesses. As the war ended, development of an ambitious upgrade was 
accorded the highest priority and urgency. The result of this programme was the Sea Harrier 
FRS.Mk 2 (later the FA.Mk 2), an extremely advanced derivative of the original Sea Harrier with all- 
new capabilities, and an aircraft viewed by some as the best shipborne fighter flying today. 





Main picture: Old warrior in new guise - 
ZA176 flew 43 combat sorties in the 
Falklands War and later achieved notoriety 
for being the aircraft landed on the Spanish 
Hy had Alraigo. Here it is seen in 1999, in 
FA.Mk 2 configuration and No. 800 
Squadron codes. The pilot is Lieutenant 
Nick ‘Speedy’ Weightman, currently the 
‘Shar’ pilot with the most operational time 
in his logbook after two tours over Bosnia, 
two over Iraq and one over Kosovo. 


Right: ‘Shar’ air and deck crew show 
immense pride in their jet - a pride far from 
misplaced thanks to the Sea Harrier's 
combat record and current capabilities. 


Below: With live AMRAAMs a Sea Harrier 
from No. 800 Squadron prepares to launch 
from Invincible in March 1999 for a combat 
air patrol mission over southern Iraq. 






















Sea Harrier 


were) pil 


Above: Long before the 
advent of the Sea 
Harrier, the land-based 
‘crab’ Harrier was no 
stranger on Her 
Majesty’s ships, being 
employed in a series of 
trials from the late 1960s 
onwards. Here an early 
production GR.Mk 1 
approaches the flight 
deck of the helicopter 
cruiser HMS Blake 

(C 99). 


Above right: A No. 899 
Squadron ‘anniversary 
bird’ FRS.Mk 1, one of 
the last in service, 
cavorts with its 
successor, the FRS. 
(now FA.) Mk 2. 
Although superficially 
similar (apart from the 
obvious new radome), 
the Mk 2 represents a 
dramatic leap in 
capability, especially in 
the air-to-air role where 
its radar/missile 
combination rivals any 
in service. 
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hen people use the word Harrier today, it 

usually refers to the American-led Boeing 

(McDonnell Douglas)/BAE Systems AV-8B 
(more properly known as the Harrier II). Many still 
remember that the AV-8B was based on the original British 
Hawker Siddeley Harrier, and that the aircraft still uses a 
British Rolls-Royce Pegasus engine — whether or not they 
can recall the official US designation of F402-RR-406. 
They also know that the success of today’s Harrier lies in its 
US-designed carbon-fibre composite wing, structural 
improvements and cutting-edge cockpit, avionics and 
systems, all the result of US input. Even the Harrier 
GR.Mk 7 used by the British Royal Air Force is a primari- 
ly American aircraft, virtually assembled under licence in 
the UK, although its parent companies maintained that 
theirs was a partnership of ‘near-equals’. 

When World Air Power Journal first examined the Harrier 
family in detail in the summer of 1991 (Volume 6), the 
first-generation, all-British Harrier was still in small-scale 
service with the Royal Air Force (with the Operational 
Conversion Unit, with a flight in Belize, and with the 
SAOEU and some test units) while AV-8As remained in 
use with the Spanish Navy. Sea Harriers were more 
common, serving in both the Royal Navy and in India. 
Since then, much has changed. The Royal Air Force no 
longer operates any first-generation Harriers, and Spain 
retired the type in 1996, passing nine survivors to the 
Royal Thai Navy. The Sea Harrier remains in service, but 





has been entirely transformed in an ambitious upgrade 
programme, becoming, in effect, a different ‘second- 
generation’ Harrier. 


Sea Harrier genesis 

Though never a remotely practical combat aircraft, even 
the Hawker P.1127 proof-of-concept aircraft which 
preceded the original Harrier GR.Mk 1 was a remarkable 
achievement in its time, and was soon highly praised for its 
ability to operate from forward airstrips and small ships. 
Arguably its greatest achievement was that it demonstrated 
that a single engine could simultaneously be used for both 
propulsion and jet-lift, showing that the provision of 
separate lift and propulsion engines was an unnecessary 
complication, if not an absolute ‘dead end’. Many of 
Hawker’s competitors fell by the wayside, defeated by the 
technical problems which the Kingston designers and 
engineers overcame. While the Hawker Harrier became the 
world’s first VSTOL aircraft to enter front-line service, and 
although the USMC used its Harriers (AV-8As) to conduct 
a number of ship deployments from 1974, Russia was the 
first nation to deploy a VTOL air defence fighter at sea, in 
the form of the Yak-38. This used separate engines for lift 
and propulsion, a configuration which imposed such severe 
limitations that the Yak-38’s operational usefulness was at 
best marginal. Other VSTOL and VTOL projects (and 
there were many) never made it beyond the prototype 
stage. 











The acronyms VSTOL, VTOL and STOVL are some- 
times used as though they are interchangeable, though they 
actually mean quite different things. VSTOL 
(Vertical/Short Take-Off and Landing) infers an aircraft 
capable of making either vertical or short ‘rolling’ take-ofts 
and landings, the latter using a combination of wing- and 
engine-produced lift and thus offering the ability to lift an 
increased payload. VTOL (Vertical Take-Off and Landing) 
can sometimes mean the same thing, but can also be used 
to describe an aircraft which can only take off or land verti- 
cally, with no ability to make a ‘rolling’ take-off or landing. 
A true VTOL aircraft is unlikely to be operationally useful, 
since vertical take-off demand a low airframe weight and 
very high thrust, inferring limited fuel and payload. 
STOVL (Short Take-Off and Vertical Landing) is a newer 
acronym, and refers (for example) to the way the Sea 
Harrier is actually operated, with a rolling short take-off to 
maximise payload, and a vertical landing after the mission, 
when the aircraft is down to a lower weight. 


Performance penalties 

The original Harrier (and the original AV-8A for the 
USMC) was never quite as severely constrained as the 
VTOL Yak-38, but did suffer penalties which were a direct 
result of its VSTOL capabilities. The aircraft’s unique 
system of vectoring nozzles and reaction control jets 
imposed a small but significant weight penalty, while the fat 
Pegasus engine dictated a broader (and thus ‘draggier’) 











airframe. This imposed performance, range and payload 
penalties on the Harrier by contrast with equivalent (but 
non-VSTOL) fighter-bombers. The aircraft was actually 
slower, shorter-ranged and more lightly armed than many 
of the aircraft types it replaced. It must be remembered that 
the original first-generation Harrier created by the Hawker 
design team was very much a product of 1960s’ ingenuity 
and technology, and represented a compromise between 


Below: XW175, a Harrier 
T.Mk 4 assigned to RAE 
Bedford’s Flight 
Systems Department, 
was one of four Harriers 
to go aboard HMS 
Hermes in 1977 to test 
equipment and 
operational procedures 
for the Sea Harrier. 











Sea Harrier 


Right: John Farley 
undertook the Sea 
Harrier’s first flight at 
Dunsfold on 20 August 
1978. Still in yellow 
primer, XZ450 was 
actually the first 
production aircraft, and 
should have been 
preceded into the air by 
the three pre-series 
machines. In the event, 
the completion of this 
trio was delayed by the 
non-delivery of vital 
equipment from outside 
contractors. 


With nozzles at mid- 
deflection, the first Sea 
Harrier launches during 
deck trials. ‘Ski-jump’ 
takeoffs were always 
intended, greatly 
increasing the range- 
with-load performance 
of the type by allowing 
heavier-weight take- 
offs. The ramp concept 
was first mooted by 
Lieutenant Commander 
D.R. Taylor MBE, in 
1972. 


The Hunter T.Mk 8M 
was produced initially to 
act as a flying testbed 
for the Sea Harrier FRS. 
Mk 1’s Blue Fox radar, 
and was then used as a 
trainer. The cockpit was 
modified with radar 
controls, allowing 
trainee ‘Shar’ pilots to 
learn the art of radar 
operation. 











absolute performance and the aircraft’s new and unique 
capabilities. 

Even while the Soviet Navy deployed its new Yak-38s, 
there was relatively little official interest in a carrierborne 
version of the Harrier, although Hawker began working on 
naval VSTOL aircraft even before anyone thought of using 
the Harrier name for the company’s P.1127. During the 
late 1950s and early 1960s, the Royal Navy was interested 
in a naval version of the larger, supersonic P.1154, which 
promised to be a VSTOL Phantom equivalent in terms of 
capability and performance. The P.1154 was cancelled by 
the same Labour Government that axed the RAF’s TSR.2, 
and which undertook a rapid withdrawal from all commit- 
ments “East of Suez’. This fundamentally changed the role 
of all three Armed Services, and especially of the Royal 
Navy, whose primary role became ASW in the Atlantic 
Ocean. Dramatic cuts were made to the Fleet, which lost 
its existing aircraft-carriers and their planned replacements. 

The Fleet Air Arm faced a dramatic reorganisation, 
including the loss of all of its deployed fixed-wing aircraft. 
The Admiralty was able to obtain funding for a new gener- 
ation of “Through Deck Cruisers’, but while these looked a 
little like small aircraft-carriers, they were dedicated ASW 
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ships intended to embark helicopters only. Anything that 
could be described as an aircraft-carrier had become an 
anathema to the government and Treasury, but the Admi- 
ralty secretly hoped that the new class of ships might 
eventually become ‘Harrier Carriers’, embarking a navalised 
version of the RAF’s Harrier. The ships would still be a far 
cry from ‘proper aircraft-carriers’ but would give a degree 
of fixed-wing air power to the Fleet at sea. 

Hawker Siddeley at Kingston accordingly began detail 
design of a navalised Harrier variant. In 1975 the Admiralty 
formally redesignated its three planned ‘Through Deck 
Cruisers’ (Invincible, Illustrious and Ark Royal) as Command 
Cruisers, which would embark six fixed-wing Harriers 
each, in addition to their complement of ASW helicopters. 
With the possibility that two of the three Command 
Cruisers might deploy to sea at once, the Royal Navy 
needed sufficient Harriers to equip two front-line squadrons 
and a training/headquarters unit. To provide these new 
aircraft, the Royal Navy accordingly ordered three devel- 
opment and 31 production Sea Harriers. 

The Harrier was an excellent basis for a fighter designed 
to operate from small carriers. Although it was of conven- 
tional alloy construction, and was firmly subsonic, its basic 
aerodynamic design was extremely advanced. The wing 
itself (which could be removed in one piece in the field) 
incorporated sharp anhedral and had a boldly swept leading 
edge, while the radical bicycle undercarriage was a model 
of elegant design. The Hawker design team squeezed the 
maximum performance possible from what was a tiny wing, 
attached to a fat and ‘draggy’ fuselage, and produced an 
aircraft whose overall dimensions were extremely compact. 


Compact fighter 

When the Sea Harrier went to sea, its trim dimensions 
were small enough that heavy, complex and expensive 
powered wing-folding was not required, and that even 
without such wing-folding, relatively large numbers of Sea 
Harriers could be stowed in a given hangar or deck space. 
Like the original RAF Harrier, the Sea Harrier achieved 
excellent levels of serviceability and maintainability despite 
the complexities of its vectored-thrust powerplant. The Sea 
Harrier was thus very much a ‘minimum-change’ version 
of the RAF Harrier, which reduced development time and 
costs, and produced an operational aircraft very quickly. 
The Sea Harrier used the same basic airframe as the RAF 
Harrier GR.Mk 3, with improved corrosion protection, 
and with provision for deck tie-downs. Major changes were 
restricted to the redesigned nose with its raised cockpit and 
more bulbous blown canopy, and with its nose-mounted 
search radar. 

The armament and weapons systems of the Sea Harrier 
FRS.Mk 1 were quite deliberately modest. The aircraft was 
never intended to be a Fleet Air Defence Fighter in the 
mould of the F-4 Phantom, or the F-14 Tomcat, nor even 
to enjoy the level of air-to-air capability taken for granted 
by pilots of the multi-role F/A-18 Hornet. Each of these 
aircraft was able to carry multiple missiles, including sophis- 
ticated long-range BVR (beyond visual range) weapons. 
Their radars were powerful enough to be used over long 
ranges, and sophisticated enough to allow ‘look- 
down/shoot-down’ engagements against low-flying targets. 
In the fighter role, the original Sea Harrier was limited to 
the carriage of its two underfuselage 30-mm cannon, plus a 
pair of short-range [R-homing AIM-9 Sidewinders, which 
was adequate against the kind of long-range maritime patrol 
aircraft targets which the aircraft was expected to engage. 
The Sea Harrier FRS.Mk 1’s original Blue Fox radar had 
only limited range, and had very poor look-down capabili- 
ty, but this, too, was not felt to be of major significance. In 
the conventional air-to-ground role, the Sea Harrier was 
originally limited to the carriage of simple dumb iron 
bombs or unguided podded rockets, although it was always 
planned to integrate the BAe Dynamics Sea Eagle ASM. 





Even before the Sea Harrier contract was placed BAe 
was required to demonstrate that the aircraft would be able 
to accommodate such a large weapon. With no Sea Harrier 
and no Sea Eagle available, a Harrier GR.Mk 3 was used 
for extensive trials flying with the Martel (essentially a rock- 
et-engined precursor to the Sea Eagle, and heavier and 
more difficult to carry). Long-serving test pilot John Farley 
even fired a Martel from the aircraft, proving that missile 
exhaust plume ingestion was not a problem for the Sea 
Harrier’s Pegasus powerplant. 

During this period, it was worked out that the Sea 
Harrier could even hover and land vertically while carrying 
a single Martel — quite a severely assymetric load. This was 
made possible by carrying a 200-lb (91-kg) balancing store 
further outboard on the opposite outboard pylon. This 
meant that if a Sea Harrier carrying two Sea Eagles or 
Martels fired only one of its weapons it could jettison the 
appropriate balancing store. The Sea Harrier also had a 
formidable nuclear capability, justifying the S in its 
FRS.Mk 1 designation by being able to carry the WE177 


nuclear bomb. The lack of precision guided weapon capa- 
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bility and relatively limited payload was all that the Royal 
Navy’s modest requirement had demanded. 

The Sea Harrier, being so closely based on the original 
RAF Harrier, shared many of the same disadvantages. Like 
the RAF Harrier GR.Mk 1, the Sea Harrier was slower, 
shorter-ranged and more lightly armed than its immediate 
predecessors. In Fleet Air Arm service these types were the 
Phantom and Buccaneer. However, although the Sea 
Harrier lacked the payload/range capability of the Bucca- 
neer, and although it lacked BVR missiles and was subsonic 
in level flight, the Sea Harrier FRS.Mk 1 was a more 
advanced aircraft than has sometimes been suggested, with a 
more impressive performance. 


Agile for its day 

Able to exceed the speed of sound in a shallow dive, the 
Sea Harrier was exceptionally agile by pre-F-16 era 
standards, thanks to its good thrust-to-weight ratio and 
vectoring engine nozzles. This gave the aircraft the ability 
to sustain a relatively high g turn with thrust, and to gener- 
ate phenomenal pitch rates by using its thrust-vectoring 








Sea Harrier 


No. 700A Squadron was 
the first navy Sea 
Harrier unit, formed as 
the Intensive Flying 
Trials Unit to bring the 
type into operational 
service. As is customary 
RN practice, the unit 
renumbered as No. 899 
Squadron once its initial 
trials were completed, 
then fulfilling the 
Headquarters Squadron 
role for training and 
continuing trials. 


Prior to the Falklands 
War, the Sea Harrier 
force wore the 
traditional RN colour 
scheme of glossy extra 
dark sea grey uppers 
and white undersides. 
Full-colour roundels, 
warning markings and 
unit insignia rounded off 
the scheme. The three 
squadrons which 
acquired the Sea Harrier 
were Nos 800 (below), 
801 (far left) and 899 
(left) Squadrons. In the 
first year of its existence 
No. 800 Squadron wore 
codes in the ‘250’ range, 
but in 1981 changed to 
the ‘120’ series. 
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Sea Harrier 





In the immediate post- 
Falklands era, the ‘Shar’ 
force standardised on 
this dark sea grey 
scheme, with black 
markings and two-tone 
roundels, although No. 
801 Squadron managed 
to apply a chequered 
pattern to the rudder. 
This formation consists 
of aircraft from each of 
the three long-term 
squadrons. Despite the 
aircraft’s superb combat 
record in the South 
Atlantic, it was obvious 
that the aircraft was 
deficient in several key 
areas. The Falklands 
success had been 
largely attributable to 
the level of experience, 
tactics and training of 
the Sea Harrier pilots, 
combined with the all- 
aspect capability of the 
AIM-9L and not a little 
luck. Such factors would 
not always carry the day 
against other, better- 
organised opponents. A 
radical upgrade was the 
obvious conclusion, 
leading to the FRS.Mk 2. 
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nozzles. By the standards of the US ‘Teen series’, however, 
the Sea Harrier was less impressive. The original RAF 
Harrier GR.Mk 1 was indeed more than the ‘VSTOL 
Hunter’ described by its detractors, and featured an 
advanced head-up display, a high-tech moving map and a 
sophisticated inertial navigation system. To these, the Sea 
Harrier added radar, a Doppler-based navigation system and 
improved HOTAS controls. 

Apart from limited range and performance, the Sea 
Harrier’s STOVL capabilities imposed costs and penalties in 
further areas. Like the RAF’s Harrier Force and the US 
Marines’ AV-8 community, the Sea Harrier force has 
always been élite, taking only the very best pilots from 
flying training. Even so, Harrier and Sea Harrier conversion 
has always taken much longer than conversion training for 
equivalent ground attack and fighter aircraft — the RAF 
even gives all trainee Harrier pilots an abbreviated 
helicopter training course. Today, RAF Harrier conversion 
lasts eight months, while pilots convert to the Jaguar in 
only four. Despite the high calibre of the pilots, the Harrier 
has always suffered a higher accident rate than its non- 
VTOL counterparts, especially in the take-off and landing 
regime. Harrier attrition has been steady, and many Harrier 
pilots have been killed, though many fortunate others owe 
their lives to their ejection seats. Despite the challenging 
conditions under which it is operated, Sea Harrier attrition 
has reduced steadily, and casualties have been remarkably 
light — a tribute to the Fleet Air Arm’s professionalism and 
training, and also to the fact that the Sea Harrier force is 
very much a select few, with fewer than 24 front-line pilots 
— once referred to by a jealous rotary-wing pilot as the 
‘Dirty Two Dozen’. 

Although its performance characteristics hark back to an 
earlier era (that of aircraft like the Sea Hawk and Hunter), 
the aircraft is actually ‘harder to fly’ than many far more 
advanced high-performance fast jets. Although its pilots will 
not always admit it (they are, after all, exceptionally trained, 
hand-picked men, with extraordinary skills and abilities), 
the Sea Harrier is comparatively difficult to fly throughout 





the mission profile. Vertical landings impose a high pilot 
workload, and the aircraft has a number of idiosyncrasies 
which must be thoroughly understood. Particular attention 
must be paid to the low sideslip and AoA limits during 
acceleration or deceleration transitions. In addition, there is 
a real danger of cognitive failure (potentially fatal confu- 
sion) when operating the separate throttle and nozzle 
controls, 

Difficult to fly and especially to land even in normal 
conditions, the Sea Harrier cannot be operated safely in all 
weathers, having lower limits than some of its counterparts. 
The aircraft encounters some difficulties undertaking 
STOVL operations in foul weather at night, especially 
aboard ship, when the Sea Harrier is more restricted by 
weather and wind conditions than are many helicopters, 
with which it is sometimes (irrelevantly) compared. It 
would be easy to overstate this - USMC AV-8As and 
AV-8Bs have frequently operated in conditions that have 
grounded US Navy carrierborne aircraft, and it is widely 
recognised that it is sometimes easier and often safer to 
‘stop, then land’ than to ‘land, then stop’. Today, the Sea 
Harrier’s quirks (considered by current Sea Harrier pilots as 
being “easily containable”) are viewed with less equanimi- 
ty, and a driving force behind JSF control system develop- 
ment is to produce a system which will be safer and easier 
for an average pilot to use. 

Despite its limitations, the original first-generation Sea 
Harrier FRS.Mk 1 proved operationally useful, restoring 
some measure of the capabilities that had been lost when 
the Royal Navy retired its conventional aircraft-carriers. 


Operation Corporate 

The first-generation BAe Sea Harrier (the FRS.Mk 1) 
played a crucial role in the operation to recover the 
Falklands. The islands lay far beyond the reach of any 
airfields that could conceivably be used by British land- 
based fighters, and this meant that any British task force 
would entirely depend on its own air power. In the event, 
this was provided by two carriers, each embarking a single 





Falklands deployment 
and combat record 


A total of 28 Sea Harriers was deployed south for participation in 4 . 
Operation Corporate. The first to embark were five aircraft of 800 Sea Harrier kills 
NAS (XZ459, XZ460, XZ492, XZ496, XZ500) and three ex-899 NAS : ; ; 
aircraft (XZ457, XZ494, ZA191) which joined Hermes on 2 April. A en aro as 
test aircraft (XZ450) and two from storage (ZA192, ZA193) joined 800 X7451 Pucard 30-mm Lt Cdr Ward 215.82 
NAS on 4 April, followed by ex-899 NAS aircraft XZ455 on 5 April, to XZ451 Hercules AIM-9L/30-mm Lt Cdr Ward 1.6.82 
make up the squadron wartime complement to 12. /nvincible XZ452 Mirage AIM-9L Fit Lt Barton 1.5.82 
embarked 801 NAS on 4 April, its eight aircraft comprising four XZ453 Mirage AIM-9L Lt Thomas 1.5.82 
squadron-assigned machines (XZ493, XZ495, XZ486, ZA175) and four a/c damaged by AIM-9, shot down by Argentinian AAA 
ex-899 NAS aircraft (XZ451, XZ452, XZ453, XZ456). Instructors from XZ455 Dagger AIM-9L Fit Lt Penfold 1.5.82 
899 NAS were also assigned to the front-line squadrons. XZ455 Dagger AIM-9L Lt Cdr Frederiksen 21.5.82 
This initial force of 20 aircraft was bolstered on 18/19 May when XZ457, A-4Q —AIM-SL Lt Morrell 21.5.82 
the newly-formed 809 NAS flew its aircraft off MV Atlantic Conveyor X2457 A-4Q = 30-mm _ Lt Morrell 21.5.82 
to be amalgamated into the two combat squadrons. Joining 800 NAS a/c damaged by cannon fire, pilot later ejected 
in Hermes was XZ499, ZA176, ZA177 and ZA194, while 801 NAS in XZ457 Dagger AIM-3L Lt Cdr Auld 24.5.82 
Invincible received XZ458, XZ491, ZA174 and ZA190. 809's aircraft op a eta : aa a 5 . 
had air-deployed from the UK to Ascension over 30 April to 2 May, ae AAC AM-SL . Cah emes 5.8 
: : - - r Blissett 21.5.82 
embarking on Atlantic Conveyor on 6 May for the journey south. Xz499 A-4B AIM-9L Lt Smith 86.82 


= XZ500 A-40 30-mm Fit Lt Leeming 21.5.82 
Sea Harrier losses ZA175 Dagger AIM-9L LtCdrWard 21.582 
ZA177_—-A-4B AIM-9L Fit Lt Morgan 8.6.82 
XZ450 hit by AAA at Goose Green 4.5.82; Lt Taylor killed ZA177_—«A-4B AIM-SL Fit Lt Morgan 8.6.82 
XZ452_ unknown cause — probably collided with XZ453 6.5.82; Lt Cdr Eyton-Jones killed ZA190 Dagger AIM-9L Lt Thomas 21.5.82 
XZ453_ unknown cause — probably collided with XZ452 6.5.82; Lt Curtis killed ZA190 Dagger AIM-9L Lt Thomas 21.5.82 
XZ456 hit by Roland SAM near Stanley Airport 1.6.82; Fit Lt Mortimer ejected safely ZA192. Puma —_- wake/mano. ‘Fit Lt Morgan 23.5.82 
ZA174 rolled off deck of /nvincible in rough sea 29.5.82; Lt Cdr Broadwater ejected safely ZA193 Dagger AIM-9L Lt Smith 24.5.82 
ZA192 exploded after take-off from Hermes 23.5.82; Lt Cdr Batt killed ZA194 Dagger AIM-9L Lt Hale 23.5.82 


Left: No. 809 Squadron was resurrected Above: A forerunner of today’s Joint Force 
during the Falklands campaign, its 2000 - LGB-armed GR.Mk 3s from No. 1 
Phoenix badge being seen on this light Squadron, RAF, joined Sea Harriers for 
grey aircraft at Ascension. operations from Hermes. 


Below: As well as flying from carriers, Sea Harriers operated 
froma hastily established shore FOB (forward operating base) 
at Port San Carlos, known to the Navy as ‘HMS Sheathbill’. 


A Sea Harrier from No. 801 Squadron overflies Port Stanley shortly after the end of 
hostilities. ‘Shars’ remained in the area on air defence alert (augmented by Sidewinder- 
armed GR.Mk 3s) until the extension of Port Stanley’s runway allowed the deployment of 
RAF Phantoms. Sea Harriers escorted the first Phantoms in on 17 October 1982, handing 
over the air defence QRA commitment on 23 October. 





This quintet of FRS.Mk 
1s is from No. 800 
Squadron. During the 
mid-1980s the Sea 
Harrier underwent a 
modest update, the 
most important item of 
which, from a combat 
viewpoint, was the 
provision of twin AIM-9 
launchers, doubling the 
missile load of the 
aircraft. The central 
aircraft in this group has 
the twin-rail 
installation: the others 
are carrying single-rail 
launchers (with 
acquisition rounds). 


A Phase 1 update 
FRS.Mk 1 No. 899 
Squadron carries a full 
air-to-air load of four 
AIM-9Ls and the two 30- 
mm cannon packs. 
When gun packs are not 
installed, aerodynamic 
strakes are fitted. 
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expanded squadron of Sea Harrier FRS.Mk 1s. The ageing 
HMS Hermes embarked No. 800 Squadron, while the 
newer HMS Invincible embarked the Sea Harriers of 
No. 801 Squadron. These units were reinforced by the 
RAF’s No. 1 (Fighter) Squadron, equipped with Harrier 
GR.Mk 3 fighter-bombers, and by the newly-formed 
No. 809 Squadron. 


Falklands gamble 


The deployment of the Sea Harriers was in some ways a 
gamble, for they had only just achieved initial operational 
capability. The aircraft had never been expected to have to 
meet shorter-range land-based fighters on a level footing, 
and was not really a ‘fighter’ in the commonly accepted 
sense of the word. The Sea Harrier had been designed as a 
multi-role aircraft, capable of attacking surface or shore 
targets out to a radius of 250 nm (463 km) from its carrier, 
and capable of undertaking reconnaissance and sea surveil- 
lance roles. The F-for-fighter in its FRS.Mk 1 designation 
was limited in ambition, reflecting a requirement to under- 
take air defence and intercept missions against long-range 
maritime patrol aircraft and long-range bombers, and 
against enemy carrier-based attack aircraft (which, in the 
Cold War environment, meant the Yak-38). Winning air 





superiority against land-based Mirages was never part of the 
requirement, and the aircraft had never been given the 
tools to undertake such a mission. 

Despite their limited radar range and a complete lack of 
long-range BVR armament, and despite a lack of carrier- 
borne AEW cover, the Sea Harriers deployed with the 
Task Force were used with great success for both air 
defence and ground attack missions. They operated in the 
face of opposition from enemy land-based fighters which 
theoretically enjoyed superior air-to-air capability, and 
whose pilots won admiration for their élan and sheer 
courage. Fortunately, superior training, tactics, skill and the 
‘Nine Lima’ (AIM-9L) paid dividends, and the Sea Harrier 
enjoyed phenomenal success, downing 22 enemy aircraft 
(plus one helicopter) for only two combat losses (both to 
ground fire), and losing another four jets in accidents. 

While the Falklands campaign was a great victory for the 
Sea Harrier, it also starkly underlined some of the aircraft’s 
weaknesses; behind the hype and the tabloid headings, 
many realised that it had been a close-run thing, and that 
the Sea Harrier required urgent modifications and moderni- 
sation. It had indeed been a lucky win. Even the war- 
winning AIM-9L Sidewinder had not been cleared for use 
on the Sea Harrier on 2 April 1982, and an emergency 
clearance was provided within a matter of days. A 
chaft/flare dispenser fit for the Sea Harrier was not ready in 
time for it to be fitted before the Sea Harriers departed, and 
it had to be air-dropped to the Task Force from a 
C-130 Hercules. 


Mid-life upgrade 

At one time, it had been expected that the Sea Harriers 
would be upgraded in the same way as the RAF’s GR.Mk 
3s, by the addition of a new ‘Kingston Big Wing’ with 
50-sq ft (4.6-m°) greater area, wingtip AIM-9 launch rails, 
more hardpoints and increased fuel tankage, as well as a 
LERX to improve turn performance. The ‘Big Wing’ for 
the RAF was cancelled in 1980, however, and from then it 
became increasingly apparent that any Sea Harrier MLU 
(Mid Life Update) would be more modest. 

In the wake of the Falklands conflict, it was clear that 
such an MLU was urgently required. The aircraft had 
found it very difficult to detect low-flying over-water 
targets (including the C-130s which shuttled supplies back 
and forth from the mainland) due to the limited range, 
poor look-down and anti-clutter performance of the Blue 
Fox radar. The sinkings of the Atlantic Conveyor and 
Sheffield made such look-down capability against sea- 
skimming targets appear to be essential — not just against 
aircraft, but even against much smaller missile targets. Even 
if the Harrier did detect a target, the pilot had to manoe- 
uvre to close range to engage it with one of its two AIM-9s 
or with its 30-mm cannon. While the tabloids went mad 











over the Sea Harriers’ success in the ‘South Atlantic 
Dogfights’, it soon became clear that the men who actually 
flew the aircraft were less sanguine about the aircraft’s 
fighter-versus-fighter and close-in combat capabilities. 

The Sea Harrier is handicapped in the air-to-air role 
(especially at medium or high altitudes) by its relatively low 
thrust-to-weight ratio, and a relatively high wing loading. 
This means that the Harrier can be out-turned with ease by 
most of its contemporaries. The aircraft’s ability to vector 
(its nozzles) in forward flight (or ‘Viff) does allow the 
aircraft to decelerate rapidly, or to increase instantaneous 
turn rate or tighten a turn, and does allow it to make low- 
rate but very small-radius turns. All such manoeuvres entail 
aloss of energy, and are best regarded as last-ditch defensive 
moves. Even more significantly, most modern fighters 
could detect and launch against a Sea Harrier before the 
latter could get into position to use its own short-range 
armament. It was thus extremely lucky that the Fuerza 
Aérea Argentina’s fighters were even less agile than the Sea 
Harrier, that they had only the most primitive and unreli- 
able BVR missile capability, and that they failed to 
maximise their performance at long range — but it was clear 
that the Royal Navy could not rely on such luck in all 
future conflicts. 

The baseline Sea Harrier also proved wanting in range, 
and in the accuracy of its navigation equipment, and there 
was a recognition that weather had killed more Sea Harrier 
pilots than had the Argentinians. The answer was to design 
an upgrade which would give the Sea Harrier a new, more 
efficient radar, new BVE air-to-air missiles, and improved 
avionics and fuel tankage. The design of just such an 
upgrade began in 1983, with the issue of contracts for a 
feasibility study. This would eventually bear fruit in a full 
MLU, which became known as the Phase I] Update. 


Phase I Update 

Even while the full MLU was being studied, the in- 
service FRS.Mk 1s received minor modifications in a Phase 
I Update, completed in 1987. The addition of twin 
Sidewinder launch rails was a simple step, but one which 
doubled the aircraft’s missile load, while larger 190-Imp gal 
(863-litre) underwing fuel tanks were also quickly cleared. 
The aircraft gained ‘nozzle-inching’ (more properly, 
‘nozzle-nudging’) capability, using the Speed Trim Actua- 
tor (actually rocking and holding the airbrake switch atop 
the throttle) to move the nozzles by up to 10° on each side 








Sea Harrier 





A No. 801 Squadron 
‘Shar’ launches from 
HMS Ark Royal, 
displaying the window 
for the F.95 camera in 
the starboard side of the 
nose. The ‘ski jump’, 
which allows rolling 
take-offs at maximum 
weight, was initially set 
at 7° (on Invincible and 
Illustrious) and was first 
tested ashore by Harrier 
in August 1977. The first 
sea launch was on 30 
October 1980. Ark Royal 
introduced a 12° ramp 
when it was 
commissioned in 
November 1985. In 
January 1989 Invincible 
emerged from a major 
refit with a 13° ramp, 
while in February 1994 
Illustrious was returned 
to service, also with a 
13° ramp. From 1998 Ark 
Royal entered refit. 


Although best known for 
its fighter and ground 
attack roles, the Sea 
Harrier was also givena 
potent ‘blue-water’ 
(open ocean) anti-ship 
capability thanks to the 
Sea Eagle sea-skimming 
missile. Trials involved a 
number of aircraft, and 
demonstrated a two- 
missile carriage (below) 
and actual launch (left). 
For single-missile 
carriage, a 
counterweight was 
carried on the opposite 
wing, as demonstrated 
by the launching 
aircraft. The FRS.Mk 1’s 
Blue Fox radar provided 
a useful surface-search 
function, but the use of 
Sea Eagle was 
considerably enhanced 
by working with 
offboard sensors such as 
the Sea King AEW.Mk 2 
or land-based Nimrod 
maritime patrollers. 
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Sea Harrier cockpit 


The FA.Mk 2’s left-hand console is dominat- 
ed by the throttle quadrant, inboard of 
which is the nozzle control lever. Just 
forward of this is the undercarriage control. 


The original HUD is retained in the Mark 2, 
but has a new upfront controller. A Vinten 
video recording system can be fitted, as 
illustrated, also used for HDD displays. 


Above: The cockpit of the FRS.Mk 1 was 
essentially a ‘dial’ environment, with a 
Smiths HUD and Blue Fox radar screen on 
the right-hand side. 


Left: By contrast, the FA.Mk 2’s cockpit is 
dominated by two MFDs and a head-up 
display with upfront controller. While some 
of the instruments remain the same, they 
have been relocated and, in some cases, 
made smaller to accommodate the new 
displays. Just visible below and to the right 
of the right-hand radar screen is the RWR 
threat warning display. 


Below: The T.Mk 8 has similar instruments 
to the FA.Mk 2, including HUDs in both 
cockpits. An additional hover vane is added 
on the front canopy bow for the benefit of 
the back-seater. 


The right-hand console is the main 
nav/comms interface, and is also from 
where the fuel system is controlled. The 
pilot has a Martin-Baker Mk 10H seat. 








Inside the Sea Harrier 





Above: This is the nose 
unit of the B-Model Blue 
Vixen radar installation. 

















The complete system 48 Forward lateral fuel tank 54 Twin alternators 
consists of this unit, three 49 Refuelling spotlight 55 Engine digital con 
other electronics boxes 50 Engine bay zone 2 venting 56 Gas Turbine 
Changing the engine on the Sea Harrier entails removing the single-piece plus the cockpit display air intake Starter/Auxiliary | 
wing in its entirety, before lifting the engine out of its bay. Here the unit. 51 Engine oil tank unit, GTS/APU 
operation is undertaken on the hangar deck of Invincible. 52 Hydraulic pumps 57 APU exhaust 
53 Accessory equipment 





British Aerospace Sea Harrier FA.Mk 2 44 ne Gnarbien 
1 Radome, hinged to port 24. Sliding cockpit canopy 37 Hydraulic accumulator 45 Hydraulic system ground 
2. Planar radar scanner with miniature and nosewheel connections = 
3 Scanner tracking detonating cord (MDC) retraction jack 46 Engine monitoring unit 

mechanism emergency breaker 38 Boundary layer spill duct 47 Fan air, cold-stream, 

4 Blue Vixen radar 25 Pilot's Martin-Baker Mk 39 Upper UHF antenna swivelling exhaust 

equipment module 10H ‘zero-zero’ ejection 40 Cockpit air conditioning nozzle 

5 Fresh air ram intake seat pack 
6 MADGE/IFF antenna 26 Canopy emergency 41 Engine intake/fan, Rolls- 

7 Yaw vane release Royce Pegasus 106 
8 Cockpit air discharge 27 Engine throttle and vectored-thrust turbofan 

valve nozzle angle control 42 Refuelling probe 

9 Junction box levers connector 
0 Attitude reference 28 Canopy external release 43 \ntake suction relief 

platform 29 Ventral Doppler antenna doors 
1 Windscreen washer 30 Lower UHF/TACAN 

bottle antenna 
12 Cockpit front pressure 31 Detachable flight 

bulkhead refuelling probe 

3 Transponder unit 32 Forward-retracting nose 

14 Tailplane trim actuator undercarriage 

and spring feel unit 33 Taxiing light 
5 Forward pitch control 34 Port air intake 

reaction air valve 35 Boundary layer bleed-air 
6 Pitot head, port and slot 

starboard 36 Cockpit sloping rear 

7 \|-band transponder pressure bulkhead 

antenna 

8 Radar power supply unit 
9 Rudder pedals 
20 Control column, HOTAS 

controls ‘ 

21 Instrument panel shroud, 

dual multi-function CRT 
displays 

22 Head-up-display (HUD) 


Windscreen wiper 














































Left: A Rolls-Royce 
engineer lends scale to 
the Pegasus 104 engine 
used in the Sea Harrier 
FRS.Mk 1. The 
bifurcated jetpipe and 
forward (cold) nozzles 
are clearly visible. 


58 APU air intake 

59 One-piece wing panel 
integral fuel tank, total 
internal fuel capacity 630 
Imp gal (2865 litres) 

60 Starboard stores pylons 

61 Reaction control air ducting 

62. Aileron hydraulic actuator 

63 Starboard roll control 
reaction air valve 

64 Starboard navigation light 





position 





66 Starboard aileron 
ee. 67 Starboard plain flap 
‘allation 68 Water filler 
ystem 48 Forward lateral fuel tank 54 Twin alternators 69 Flap hydraulic jack 
unit, three 49 Refuelling spotlight 55 Engine digital control unit 
>s boxes 50 Engine bay zone 2 venting 56 Gas Turbine : 

t display air intake Starter/Auxiliary Power 
51 Engine oil tank unit, GTS/APU 
52 Hydraulic pumps 57 APU exhaust 
53 Accessory equipment 


gearbox 


a 
65 Outrigger wheel, retracted 80 








Anti-collision beacon 
50-Imp gal (227-litre) 
demineralised water tank 
Engine fire suppression 
bottle 

Rear fuselage fuel tank and 
contents transmitters 
Avionics cooling air ducting 
Ram-air turbine housing, 
system deleted from 
converted FRS Mk 1 
aircraft 






















106 
107 


108 
109 
110 
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Autostabiliser unit 
















88 Yaw control reaction air 112 
valves, port and starboard 
89 Rear pitch control reaction 113 
air valve 114 
90 Rear RWR antenna 
No. 2 UHF antenna 91 Port all-moving tailplane 115 
Conditioning system ram 92 Control surface aluminium 116 
air intake honeycomb trailing-edge 117 
Avionics equipment air panels 
conditioning pack 93 IFF antenna 118 
Rudder control linkage 94 Tail bumper 
Flight control system 95 Radio altimeter antennas 
dynamic pressure probe 96 Tailplane hydraulic 119 
Starboard all-moving actuator 
tailplane 97 Stand-by UHF antenna 120 
Temperature probe 98 Electrical system junction 121 
Forward RWR antenna boxes and battery stowage 122 
Fin-tip VHF antenna 99 Dual AN/ALE-40 chaff/flare 
Rudder launchers 123 
Rudder trim tab 100 Avionics equipment racks, 
access port and starboard 124 


101 1-ft 1%-in (35-cm) fuselage 125 
plug section on rebuild 
FRS. Mk 1 and new-build 126 


FA.Mk 2 aircraft 
102 Airbrake hydraulic jack 127 
103 Ventral airbrake 
104 Liquid oxygen converter 128 


105 Nitrogen bottle for 
emergency pressurisation 
of hydraulic system 129 


Port plain flap 

Port aileron hydraulic 
actuator 

Fuel jettison 

Port aileron 

Aileron/roll control air valve 
interconnecting linkage 
Port roll control reaction air 
valve 












Outrigger wheel hydraulic 
retraction jack 

Port navigation light 

Port outrigger wheel leg 
strut and fairing 

Outboard stores pylon 
Outboard pylon hardpoint 
Reaction control system 
engine bleed air ducting 
190-Imp gal (864-litre) 
external fuel tank, 120-Imp 
gal (455-litre) alternative 
Twin mainwheels, aft 
retracting 

Inboard pylon hardpoint 
Exhaust nozzle heat shield 
Rear, hot-stream, swivelling 
exhaust nozzle 

Pressure refuelling 
connection 

Hydraulic reservoir 

Centre fuselage lateral fuel 
tank 

Fuselage missile pylon, port 
and starboard 

AIM-120 AMRAAM air-to- 
air missile 


Ventral gun pack, port and 


starboard, alternative to 
fuselage missile pylons 
30-mm Aden cannon 
Ammunition magazine, 
maximum 150 rounds 
Missile launch adaptor 
Port wing AMRAAM 
installation 

AIM-9L/M Sidewinder air- 
to-air missiles 

Twin missile launch 
adaptor, single round 
alternative 


BAeD/MATRA Sea Eagle 
air-to-surface anti-ship 
missile 

1,000-Ib (454-kg) HE bomb 

























Weapons and details 















Above: Although no longer considered as a Sea Harrier weapon, the 
aircraft are still capable of carrying the Sea Eagle anti-ship missile. 
This is hung from a dedicated pylon which provides the necessary 
interface between aircraft and weapon. At 1,323 Ib (600 kg) launch 
weight, Sea Eagle is the heaviest weapon to have been carried by 
the Sea Harrier. 





Above: ‘The Shar’ cock- 
pit is somewhat 
cramped. The heavy-duty 
windscreen wiper is a 
necessity for maritime 
operations. Note the 
MDC in the canopy 
glazing. 


camera, fitted with a 4-in 
(10-cm) lens to provide a 





Reconnaissance capability is 
provided by a single Vinten F.95 


measure of medium-altitude 
oblique capability. In the T.Mk 8 
the camera is mounted to port 
(left) while in the FA.Mk 2 the 








Above: Frazer-Nash CRLs can 
mount either the AIM-9 
Sidewinders (illustrated) or 
AIM-120 AMRAAMs. 


Left: AIM-120s are carried on 
dedicated fuselage pylons which 
incorporate rams to force the 
missile away from the aircraft. 


—b 


Above: AIM-9 
acquisition rounds 
are routinely carried 
for air combat 
manoeuvring 
practice. 


Right: The two 
30-mm Aden cannon 
are seen removed, 
together with 
representative 
armament. 


Right: The radar is 
accessed by hinging 
the radome. The 
release catch, radome 
fold line and other 
areas are usually 
taped over when the 
aircraft is at sea to 
protect against salt- 
water encroachment. 
Note the undernose 
pitot probes and 
hover vane. 











Left: A key feature 
of the overwater 
navigation suite is 
the Racal 72 
Doppler, seen ona 
T.Mk 8, which 
interfaces with a 
twin-gyro system 
and can be 
aligned ona 
rolling deck. GPS 
is now also 
provided. 


camera peers to starboard 
(right). New sensors (either 
pod-mounted or fitting the 
original camera bay) are being 
studied to provide the ‘Shar’ 
with low-light/night capability 
and the ability to operate from 
greater distances/altitudes. 






























ey f ere ce Defences 
BAE Systems Y { . The Sea Harrier is protectec 


radar warning receiver syst 

Sea Harrier FA.Mk 2 finding (better then 10") 
No. 801 Squadron 

HMS Illustrious 


providing a threat display ar 

chaff and flares, the Sea He 

decoy, a 6.7-in (17-cm) long 
signals to lure away radar-g 

This Sea Harrier is depicted in typical air-to-air loadout, with two 

underfuselage AMRAAMs and two wing-mounted AIM-9Ls. The Sidewinders 

are carried on LAU-7 launchers with BOL chaff dispensers. Frazer-Nash 

Common Rail Launchers, which can accommodate either type of missile, are : 

an underwing option. Two 190-Imp gal (864-litre) tanks complete the fit. ee nN 

30-mm cannon pods are still available to the FA.Mk 2, but are an increasingly i ; 

rare sight. Another rare sight is the twin-AIM-9 launcher, which is usually 

employed only during sorties over the North Sea ACMI range, allowing the 

carriage of ACMI range instrumentation pods as well as acquisition rounds. 


a Fuselage plug 
eye ee The rear fuselage of the FA.Mk 2 was extended 
. x by 1 ft 1% in (0.35 m) to accommodate more 


avionics in the rear fuselage bay. This bay houses 
the main radar processor and radio equipment. 


Sea Harrier specifications 


FRS.Mk 1 FA.Mk 2 
Powerplant: Pegasus Mk 104 Pegasus Mk 106 (11-21) 
Thrust (dry): 21,500 Ib st (95.61 kN) 21,750 Ib st (96.73 kN) 




















Length: 47 ft 7 in (14.5 m) 46 ft 6 in (14.2 m) 
Folded length: 41 ft 9 in (12.73 m) 43 ft 2 in (13.16 m) 
Span: 25 ft 3 in (7.7 m) 25 ft 3 in (7.7 m) 
Height: 12 ft 2 in (3.7 m) 12 ft 2 in (3.7 m) 
Wing area: 201 sq ft (18.6 m’) 201 sq ft (18.6 m’) 
Empty weight: 13,444 |b (6098 kg) 14,510 Ib (6580 kg) 
MTOW: 26,200 Ib (11884 kg) 26,200 Ib (11884 kg) 
Internal fuel: 650 Imp gal (2955 litres) 5,060 Ib (2295 kg) 
Max external load: 5,300 Ib (2404 kg) 8,500 Ib (3855 kg) . 
















ADEN cannon AIM-120B AM 


The ADEN Mk 5 30-mm cannon is the Up to four AIM-1 
standard UK aircraft gun, and is carried by H of the Sea Harrie 
a variety of aircraft. In the Sea Harrier two recipient of the ‘ 
are mounted in self-contained pods about 31 miles ( 
attached to the underside of the fuselage. at launch, of whi 
Each pod carries 120 rounds. The gun blast warhead. T 
itself is 5 ft 5 in (1.64 m) long and weighs provides a fire-ar 
192 Ib (87 kg). It fires at a rate of up to engagements. TI 
rae 1,400 rounds per minute, with a muzzle capability, which 
Water injection _ velocity of 2,590 ft (790 m) per second. A emissions diaing 
To restore thrust during the hover, variety of rounds are available, including 
especially in high ambient temperatures, air-to-air HE with a delayed fuze and low 
the Sea Harrier has an injection system. penetration. 

A 50-Imp gal (227-litre) tank supplies 

demineralised water for this system. 











Max speed: Mach 0.98 at altitude (740 mph; 1190 km/h) 
Combat radius: 400 nm (740 km) (intercept) 
Service ceiling: 51,000 ft (15545 m) 











i ; Defences Blue Vixen radar 


» Ths Sea Harrier is protected by BAE Systems’ Sky Guardian 200 At the heart of the FA.Mk 2 is the ARI 50019 radar, initially 
p radar warning receiver system, which provides 360° coverage developed by Ferranti (GEC-Marconi) but now falling under 
see across a wide frequency range. The system provides direction- the BAE Systems umbrella. The radar was the first to be 
re? finding (better than 10°) and identification, analysing the signal and designed from the outset for AMRAAM compatibility, and has 
Ve ee providing a threat display and warnings in the cockpit. As well as proven to be an outstanding unit in the long-range air-to-air 


Owe —_ ill eee - aig can id a? pn expendable role. It has low, medium and high PRF modes, selection of 
pe > ePOY, 80. /-1N (1 7-Cm) long Gecoy which emits Tagar-type which is performed automatically depending on background 
“7 es 















signals to lure away radar-guided missiles. clutter and target density. The high-PRF mode provides 
excellent look-down detection of high-speed head-on targets 
against high clutter. The radar provides the Sea Harrier with 
multi-target engagement capability when using AIM-120. 








Powerplant 
The revolutionary Pegasus engine is a two- 
spool turbofan, the shafts rotating in 
opposite directions to minimise gyroscopic 
effects. The high-pressure spool has a two- 
stage turbine driving the eight-stage 
compressor, in front of which is the three- 
stage low-pressure fan driven by a two- 
stage turbine. The fan offers a bypass ratio 
of 1.4 in its Pegasus 11-21 (Mk 106) version 
which powers the FA.Mk 2, or 1.38 in the 
Pegasus 11 (Mk 104) which was installed in 
the FRS.Mk 1. Dry weight, including the 
nozzles, is 3,179 lb (1442 kg) in the Mk 104. 





Fuel and ferry tips 

Seven integral tanks (five in the 
fuselage and two in the wings) 
provide an internal fuel capacity of 
630 Imp gal (2864 litres), to which 
is normally added two 190-Imp gal 
(864-litre) combat tanks on the 
inboard wing pylons. 330-Imp gal 
(1500-litre) ferry tanks are also 
available. Wingtip extensions of 
2-ft 2%4-in (0.67-m) span are 
available to further eke out range 
for ferrying purposes. 
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Short-range missiles 
: ig In the first years of Sea Harrier 
service the aircraft carried the tail- 
chase AIM-9G, but it soon acquired 
the all-aspect AIM-9L. In fact, it was 
the Sea Harrier that brought the 
‘Nine-Lima' to prominence during 
the Falklands War. ‘Shars' have also 
recently carried AIM-9Ms, the latest 
service variant with a larger 
warhead. Indian FRS.Mk 51s carry 
the MATRA Magic missile in place 
of Sidewinders. In the near future 
the Sea Harrier will almost certainly 
acquire ASRAAM, probably in 
conjunction with a helmet-mounted 
sight. 











AIM-120B AMRAAM . 
eg Satya S0onrmreannondethe | Up to four AIM-120Bs form the primary armament v* + 
standard UK aircraft gun, and is carried by of the Sea Harrier, and the type was the first export 

a variety of aircraft. In the Sea Harrier two recipient of the weapon. The missile has a range of 
are mounted in self-contained pods about 31 miles (50 km) but weighs only 346 Ib (157 kg) 
attached to the underside of the fuselage. at launch, of which 48.5 |b (22 kg) is the directable- 
Each pod carries 120 rounds. The gun blast warhead. The active radar operates in |-band, and 
itself is 5 ft 5 in (1.64 m) long and weighs provides a fire-and-forget capability in short-range 

192 Ib (87 kg). It fires at a rate of up to engagements. The seeker has a home-on-jam 

1,400 rounds per minute, with a muzzle capability, which can be alternated with active radar 
velocity of 2.590 ft (790 m) per second. A emissions during the terminal guidance phase. 


variety of rounds are available, including 
air-to-air HE with a delayed fuze and low 
penetration. 























Nozzles and control 
The four nozzles are interlinked to swivel in unison and are driven by HP 
compressor bleed air. Maximum travel is 98.5° from the fully aft 
position. Air for thrust is provided by the fan for the front (cold) nozzles 
and direct jet exhaust for the rear (hot) nozzles. Thrust is divided 
between the front and rear pairs to ensure that the overall-thrust effect 
always passes through a common point, irrespective of nozzle angle. 
Bleed air is taken from the high-pressure compressor to operate the 
reaction control system (‘puffer jets’) which are strategically located in 
the tail, nose and wingtips to provide stability and control in the hover. 


Sea Harrier 


ZA195 was the first of 
two FRS.Mk 2 
development aircraft, 
making its first flight as 
such on 19 September 
1988. This aircraft did 
not have radar, and 
carried a probe on the 
radome. Neither of the 
development aircraft 
had the dynamic 
pressure probe for the 
flight control system 
installed in the fin 
leading edge. 


Right: In the summer of 
1995 space in the works 
was at such a premium 
at Dunsfold that some 
FRS.Mk 1s were 
disassembled and 
stripped in the open. 
After this process was 
complete, the 
components were 
shipped to Brough for 
FRS.Mk 2 conversion. 


Below: New-build 
FA.Mk 2s near the end of 
the Dunsfold 
reassembly line in 1998. 
The Pegasus engine is 
installed before the one- 
piece wing assembly is 
fitted to the top of the 
fuselage. 
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of the position selected using the nozzle lever. During a 
deceleration, for example, the pilot can set the nozzles to 
the hover stop (straight down) but can then take a further 
10° of nozzle (pointing slightly forward) to obtain a higher 
degree of deceleration. ‘Nozzle nudging’ is widely used 
during VSTOL manoeuvres, because it allows the pilot to 
fine-tune nozzle position without removing his hand from 
the throttle, and without having to use the 
nozzle position lever. At the same time, the aircraft also 
received MADGE (Microwave Aircraft Digital Guidance 
Equipment), which gave the ability to conduct a pilot- 
interpreted precision instrument approach to the carrier for 
poor weather recoveries. Broadly similar to ILS, MADGE 
presents elevation and azimuth flightpath deviation data in 











the HUD and HDD, making an air traffic talkdown unnec- 
essary. The Sea Harrier also finally gained the long-planned 
Sea Eagle ASM compatability. 

Work on integrating the BAeD Sea Eagle anti-ship 
missile had begun even before the Falklands War, and 
development trials continued until March 1986. Interest- 
ingly, one of the Sea Eagle trials aircraft (XZ450) pressed 
back into operational service was shot down by AAA over 
Goose Green, and some believe that the Argentinians 
examined its wreckage and found the Sea Eagle control 
panel, drawing the inference that the RN Sea Harriers were 
all already Sea Eagle-capable..They surmise that this might 
help account for the non-appearance of the Argentine 
navy. During the Sea Eagle development programme, the 
Joint Service Trials Unit conducted a number of live- 
firings, during one of which (in July 1984) one of the unit’s 
Sea Harriers scored a crippling direct hit on its target, the 
redundant destroyer HMS Devonshire. The Sea Eagle 
entered RN service in 1987, providing the single-seat Sea 
Harrier with a credible fire-and-forget weapon for use 
against surface targets at very long range. 


Long-range anti-ship attack 

Although the big Sea Eagle has seldom been seen being 
carried by the Sea Harrier, it did enter full squadron service, 
and successful tactics and techniques were quickly devel- 
oped. The Sea Eagle’s long-range capability was exploited 
in a number of ways, including a degree of off-board 
targeting. Like the RAF’s Sea Eagle-armed Buccaneers and 
Tornados, the Sea Harriers could co-operate with Nimrod 
MR aircraft to get a ‘Surpic’, but also co-operated with Sea 
King AEW.Mk 2s. With its inertial guidance, active radar 
seeker and turbojet engine, the Sea Eagle has a range of 
more than 70 nm (130 km), and totes a huge 507-lb 
(230-kg) warhead. It is, however, an ‘open ocean’ weapon, 
and is less suitable for the kind of littoral operations which 
characterise the post-Cold War environment. Cleared for 
use on the FA.Mk 2, the Sea Eagle was withdrawn from 
the inventory as a cost-saving measure, though all Sea 
Harrier single-seaters remain Sea Eagle capable. In the 
longer term, some would welcome a new, more suitable 
weapon like Kormoran or Penguin, though no Sea Eagle 
replacement requirement has been issued, and with the 
greater emphasis now being placed on air defence and 
offensive bombing, there is not seen to be a formal require- 
ment for a new anti-shipping missile at present. The Indian 
Navy Sea Harriers are understood to remain operational 
with Sea Eagle, though the land-based Jaguar is thought to 
be India’s favoured Sea Eagle launch platform. 

Although the Sea Harrier FRS.Mk 1’s air defence 
capability remained comparatively unimpressive, the 
aircraft’s performance in the Falklands had assured it of a 
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future, and batches of 14 and nine FRS.Mk 1s were 
ordered to maintain and expand the strength of the fleet. 
This was a very necessary step, since only 11 of the original 
‘Falklands’ Sea Harriers remained on charge by 1985, a 
reported total of 17 aircraft having been lost by that point. 
The effectiveness of the original Sea Harrier FRS.Mk 1 was 
also significantly improved by changes to the way in which 
the aircraft was deployed and operated. Deployed Sea 
Harrier squadrons were increased from five to eight aircraft, 
and the new Sea King AEW.Mk 2 was integrated into the 
carrier air wing, providing airborne early warning of 
approaching targets. 


Phase II update 

While work on the Phase I Update was well underway, 
in February 1985 BAe and Marconi received a project 
definition contract for the upgrade of 30 FRS.Mk 1s in 
what was successively known as the Sea Harrier Improve- 
ment Programme (SHIP), the Mid Life Update (MLU) and 
finally as the Phase I] Update. The heart of this upgrade 
was inevitably going to lie in the provision of a new radar 
and a long-range air-to-air missile, and it was soon clear 
that these would be, respectively, Ferranti’s ARI.50019 
Blue Vixen and the American Hughes (now Raytheon) 
AIM-120 AMRAAM. This was something of an irony, at 
least in the case of the radar. The Blue Vixen was derived 
from the Blue Falcon research programme, which had been 
launched in 1980 as a generic lightweight fighter radar, 
with the Sea Harrier as one of its primary intended applica- 
tions, until John Nott’s ill-considered defence cuts doomed 


Blue Vixen testbeds 


Ferranti’s Blue Vixen radar was extensively tested in the air. Initial 
trials were conducted using a One-Eleven (ZF433, below left) of RAE 
Bedford and then in a BAe 125 (XW930, below centre), both carrying 
A-Model pre-production radars. The most capable testbed was 
ZF130, a BAe 125-600 (below right). As well as carrying the radar 
(production standard B-Model), the aircraft had the right-hand side of 
its flight deck modified to replicate many of the functions of the Sea 
Harrier FRS.Mk 2 (right). The aircraft also carried a Sidewinder 
acquisition round on an underwing pylon and an AMRAAM simulator. 



















From a very early stage 
ZA195 was carrying four 
AIM-120 AMRAAM 
missiles. The AMRAAM 
is carried on standard 
Frazer-Nash common 
launch rails on the 
wings, but requires 
LAU-106 ejectors on the 


any major upgrade for the Sea Harrier. Fortunately, many 
of Nott’s decisions were reversed as a result of the Falklands 
War, and one such reverse was the Sea Harrier upgrade. 
While the Blue Falcon had been air-cooled, the Blue Vixen 
was liquid-cooled, but otherwise the radars were similar, 
and at one time Ferranti proposed using the earlier radar as 
a technology demonstrator for its Blue Vixen programme. 


The FRS.Mk 1’s Blue Fox radar had been a lightweight — ynderfuselage pylons, 
low-PRF (pulse repetition frequency) pulse set, with good which hold the missiles 
ground-mapping capability, superb range measurement and S/ightly nose up to 


match the airflow 
contours under the 
fuselage. 


excellent look-up characteristics, but with poor look-down 
performance and relatively unimpressive multi-mode and 
track-while-scan capabilities. The pulse-Doppler Blue 
Vixen moved to medium PRF (sending out a mix of high 
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Sea Harrier 








ZD613 was a No. 899 
Squadron’s 50th 
anniversary aircraft, and 
was the 16th aircraft to 
undergo production 
conversion to Mk 2 
standards. Amazingly, 
the aircraft were not 
repainted during the 
process, and much of its 
original scheme was 
retained after 
completion of the 
upgrade work. Yellow 
primer shows the key 
areas of the upgrade, at 
least from an external 
viewpoint, including the 
fin leading-edge 
dynamic pressure 
sensor, aft fuselage 
plug, nose area and 
wing leading-edge 
notch. 


ZA195 approaches Ark 
Royal during the Mk 2’s 
first carrier trials in 
November 1990. 





and low PRF pulses in addition to a medium PRF 
waveform), giving the ‘best of both worlds’ and endowing 
the radar with the velocity measurement and look-down 
performance associated with high PRF. The new radar 
offered 11 modes (including a low PRF mapping option) 
and had the computer processing power necessary for the 
calculation of high PRF radar returns. 

On 9 March 1985, Ferranti quietly stated that Blue 
Vixen was “notably in advance of any other lightweight 
high-performance radar currently operating in Europe or 
the USA”, although with the disasters of Tornado 
Foxhunter and the Nimrod AEW fresh in the collective 
memory, many remained sceptical that any British radar 
would actually work. The doubters were soon forced to 
swallow their words, however. Blue Vixen was well 
advanced by December 1988, when BAe was given a £170 
million contract to upgrade 29 of the surviving Sea Harriers 
to FRS.Mk 2 standards (the total of surviving aircraft was 
then 35 aircraft, but this was reduced to 33 by continuing 
attrition). Four more conversions were funded in 1994, 
together with 18 new-build FRS.Mk 2s. An A-Model 
(Development) Blue Vixen was flight tested over 121 
sorties (114 hours) in an RAE BAC One-Eleven (ZF433), 
and then in a pair of BAe 125s. The broadly representative 
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A-Model radar was first flown in XW930 on 26 August 
1988, while in September 1989 another BAe 125 (ZF130) 
flew a B-Model pre-production radar. The latter aircraft 
had first flown on 20 May 1988, and began development 
flying that December. The aircraft was fitted with a 
mocked-up Sea Harrier FRS.Mk 2 cockpit in place of the 
co-pilot’s usual displays, and carried an AMRAAM simula- 
tor and an underwing AIM-9 Sidewinder acquisition 
round. 

Quite apart from the Blue Vixen’s obvious power and 
inherent ability to detect difficult targets, the radar was also 
designed with a high degree of automation, allowing its use 
in the Sea Harrier’s single-seat cockpit environment. Modes 
can be selected automatically and threats are automatically 
prioritised, and the aim behind the operation of the radar is 
to keep pilot intervention to a minimum and to allow him 
to keep his eyes out of the cockpit to the greatest possible 
extent. The radar designers succeeded in this aim to a 
surprising degree. One Sea Harrier pilot said that making an 
intercept was “down to selecting air-to-air, pointing the 
aircraft in roughly the right direction and leaving the radar 
to it!” 

The Sea Harrier FRS.Mk 2 was the first non-US aircraft 
crafted to carry the new AIM-120 AMRAAM, which was 
designed as the successor to the AIM-7 Sparrow. Lighter, 
longer-ranged, faster and less smoky than a Sparrow, the 
AIM-120 also enjoyed active radar terminal homing modes, 
and even a (short-range) fire-and-forget capability. The 
Blue Vixen can also support up to four AIM-120s simulta- 
neously, giving the theoretical capability of firing at four 
targets at once (though all four targets would have to be, 
and stay, within the radar’s ‘gimbal’ limits). 


Bulged radome 

Changes to the Sea Harrier airframe were minimised, 
featuring a bulbous and rather blunt new radome which 
“snuck past the aerodynamicists”, according to some pilots. 
There were suggestions that the new radome was responsi- 
ble for some early problems with surge margins (though 
that was also attributed to engine- -related problems), though 
the Pegasus engine’s surge margins are generally regarded | as 
having been ‘generous’, and ‘the problems were quickly 
solved through minor engine modifications. The bulbous 
radome did necessitate a re-location of the aircraft’s pitot 





tube, which was removed from above the nose and 
replaced by two new probes in a position behind the new 
radome, and by another probe on the fin leading edge. 
Interestingly, some sources suggest that while the FRS.Mk 
1 could be dived to supersonic speed without underwing 
tanks, the FRS.Mk 2 was not cleared to do so, which was 
taken as being a reflection on the drag produced by the 
blunt new nose contours. In fact, it now seems that the 
FRS.Mk 2 is still capable of re ng Mach 1.2 in a clean 
fit, but that certain stores (notably the 190-Imp gal drop 
tanks) are not cleared for supersonic speeds. Supersonic or 
not, the Sea Harrier FRS.Mk 2’s small, ‘first-generation’ 
wing ensured that it remained significantly faster than the 
‘second-generation’ GR.Mk 7 and AV-8B. 


Fuselage extension 

At one time, it appeared that the fuselage would be 
stretched by the addition of ‘plugs’ fore and aft of the wing, 
although in the event only the 13%-in (35-cm) rear 
fuselage plug was added on the prototypes. There were 
erroneous reports that ‘production conversions’ were fitted 
with an entirely new tail unit incorporating the increased 
length but, in fact, the tail section was lengthened by 
‘splicing in’ a plug. Because they retained their original tail 
units, and because a counterweight was removed from the 
area, some early conversions returned to Yeovilton with 
corrosion problems around the tailcone ‘bullet’ and Frame 
46. The recently removed counterweight had hitherto 
acted as a heat sink and, after its removal, excess heat was 


soaked up by Frame 46 instead, causing corrosion. BAe 
would naturally have preferred not to stretch the fuselage at 
all but, after building stretched and unstretched mock-ups, 
concluc that the various new avionics items for the 
FRS.Mk 2 could not be accommodated without such a 
stretch. The increased internal volume aft of the wing 
effectively enlarged the rear avionics bay (which became 
known as the ‘plug bay’). This was used to accommodate 
the Blue Vixen’s larger radar processor (linked to the radar 
itself by fibre-optic cable) and the MIL-STD 1553B databus 


control unit, in addition to the standby UHF, V/UHF 


Above: ZA195 was 
subsequently fitted with 
radar and some 
production features. 
including the fin probe. 
Photo-calibration marks 
were applied for trials. 
This view shows the 
kinked wing leading 
edge (just outboard of 
the inner leading-edge 
fence) and inboard 
dogtooth of the Mk 2. 


Above: XZ439 was the 
second of the 
development aircraft, 
emerging in an overall 
light grey scheme very 
close to that adopted in 
service. The aircraft was 
the first to receive radar, 
although this was not 
installed until over a 
year after its first flight. 


With over 10 years of Sea 
Harrier experience 
already ‘in the bag’, Mk 2 
trials concentrated on 
the new aspects of the 
type, notably trials with 
the new AMRAAM 
missiles. Numerous 
launches were 
undertaken with varying 
missile configurations, 
ZA195 being seen here 
launching with the. 
standard long-range 
intercept load-out of 
four AIM-120s and two 
190-Imp gal (864-litre) 
tanks. 





XZ439 is seen 
undergoing ‘ski jump’ 
trials, including a 
maximum six-missile 
‘lift’ from the adjustable 
ramp at RAE Bedford 
(above). The twin- 
’Winder launchers are 
rarely fitted to FA.Mk 2s, 
but they are still 
available, providing the 
‘Shar’ with maximum 
combat persistence. At 
right ’439 launches from 
the Yeovilton ramp with 
just two AMRAAMs, but 
with AMRAAM /auncher 
pylons fitted to the 
underbelly hardpoints. 
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radio, missile logic interface unit and air data computer, 
with other new avionics components remaining in a 
rearranged forward avionics bay. Even with the fuselage 
stretch, the FRS.Mk 2 remains a tightly-packed airframe, 
and engineers find it harder to work on than the original 
FRS.Mk 1, having more items that are accessible only by 
removing others. 

The wing received minor modifications, with the mid- 
span dogtooth giving way to a more gentle kink, and a new 
dogtooth being added close to the moot. This change of 
profile improved airflow at high angles of attack when the 
aircraft was carrying the larger 190-Imp gal (863-litre) 
tanks. It was believed that the aircraft would have to be 
fitted with extended-span wingtips (increasing span by 





either 8 or 12 in/20 or 30 cm on each side) when carrying 
AMRAA\M, in order to maintain stability, but when each 
of these was test flown they proved to be unnecessary. The 
Harrier and Sea Harrier already had provision for ‘bolt-on’ 
alternative wingtips, in the form of 26.5-in (67-cm) ferry 
tips. Sea Harrier FRS.Mk 2s had no emergency RAT 
(Ram Air Turbine) fitted, because this had already been 
deleted during an FRS.Mk 1 Phase 1 upgrade in the early 
1980s, when the aircraft gained a second generator. 


New cockpit 

The original Sea Harrier FRS.Mk 1 had a similar cockpit 
to the RAF’s Harrier GR.Mk 3, albeit with no moving 
map display and with a small, square CRT radar display 
dominating the right-hand side of the panel. The FRS. 
Mk 2 introduced a new Up Front Controller for the HUD, 
and a second Ferranti MED 2066 raster CRT display on 
the left-hand side of the panel. The new left-hand MFD 
displaced some instruments, necessitating a rearrangement 
of the remaining analog dial instruments, some of which 
were replaced by smaller, standby instruments. The provi- 
sion of two MFDs allowed the pilot to use the right-hand 
display for radar data, and the left-hand for a navigation 
display. Alternatively a ‘god’s eye view’ radar picture can be 
shown on the starboard display, with a ‘side view’ radar 
slice on the left-hand screen. The normal Harrier control 
column was to have been replaced by a Tornado F.Mk 3- 
type stick (in turn derived from the F/A-18 unit) allowing 
greater HOTAS functionality, although, in the event, this 
was achieved using the existing stick-top. 


Other proposed features of the Phase I] Update included 
installation of the more powerful Pegasus 11-61 engine, 
AV-8B-style Zero-Scarf nozzles, AV-8B-style LER Xes, 
wingtip AIM-9 launch rails, JTIDS (Joint Tactical Informa- 
tion Distribution System), a fully integrated GPS and the 
Harrier GR.Mk 7’s Zeus EW/RWE system. Some early 
artist’s impressions even showed a twin AMRAAM mount- 
ing under the outer wings (in association with wingtip 
*Winders) or an AMRAAM carried below each underwing 
fuel tank. These features all fell victim to cost-cutting (or 
weight-saving), although a simple Garmin 100 ‘hand-held’ 
GPS was eventually mounted on the cockpit coaming, 
wired to an aerial behind the ejection seat and, on older 
aircraft, to a power lead to the aircraft electrical system. On 
* the new-build aircraft the GPS has to be battery-powered. 
The existing Marconi ARI.18223 RWR was upgraded to 
Sky Guardian 200-13PD or, according to some sources, to 
Sky Guardian 200-19 standards; further upgrades may be in 
the pipeline. JTIDS was deleted after the US Navy version 
of the system (known as DTDMA, also selected for Sea 
Harrier), which linked with surface and anti-submarine 
networks, was cancelled by the US, leaving only the USAF 
version. 

The FRS.Mk 2 was powered by the newer Pegasus 
Mk 106 engine — a rebuilt and modified engine, also 
known as the Pegasus 11-21. The Mk 106 was a navalised 
(magnesium-free) version of the Mk 105 used by early 
AV-8B sub-variants and was an already-planned FRS.Mk 1 
improvement, being adopted fleet-wide and ‘read across’ to 
the new variant. The Pegasus Mk 106 offered a slight 
increase in thrust and improved thrust at lower operating 
temperatures, thereby extending engine life. Twin genera- 
tors had been fitted to the original naval engine, the 
Mk 104, from 1986, providing more electrical power- 
generating capacity. Some had already been fitted to 
FRS.Mk 1s, and was an already-planned Sea Harrier 


improvement. 


Flight trials 

The first FRS.Mk 2 prototype, ZA195, made its maiden 
flight from Dunsfold on 19 September 1988, in the hands 
of Heinz Frick. The 40-minute flight began with a conven- 
tional take-off and ended with a rolling vertical landing. 
The aircraft was flown without radar, and carried a 
combined pitot probe and test instrumentation boom at the 
‘point’ of the new radome. , 

A second prototype, XZ439, joined the flight test 
programme on 8 March 1989. This aircraft wore a lighter 
grey colour scheme (reminiscent of that applied to No. 809 
Squadron’s Sea Harriers during the Falklands campaign) and 
had no pitot probe on its radome, instead relying on a pitot 
head on the lower side of the nose. This lighter colour 
scheme was destined to be adopted as the standard for the 
FRS.Mk 2, although a handful of aircraft were delivered in 
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the original darker scheme. The aircraft was fitted with a 
B-Model radar from 24 May 1990. The two aircraft were 
used for an intensive 10-day/76-sortie series of deck trials 
aboard HMS Ark Royal, begun with the type’s first deck- 
landing on 7 November and completed on 16 November 
1990. The aircraft carried a variety of loads, including 
tanks, AIM-9s, AIM-120s and 1,000-Ib bombs. By the time 
the trials took place, the stability requirements of the 
FRS.Mk 2 had been relaxed, and the proposed AMRAAM 
tips were not fitted. The trials showed that the aircraft’s 
operating characteristics were little different to those of the 
FRS.Mk 1, and cleared the aircraft to use the 12° ski-jump. 





Sea Harrier 





A major milestone was 
achieved on 29 March 
1993 when XZ439 
achieved the first 
AIM-120 launch over the 
Eglin range. Ten firings 
were made during the 
programme, including 
launches from both the 
wing (bottom) and 
fuselage (below) pylons. 
In the fuselage shot the 
arm of the ejector rail . 
can be seen retracting 
after it has ejected the 
AMRAAM down and 
away from the aircraft. 
Various cameras were 
fitted to record the 
launch, including those 
under the rear fuselage 
(for fuselage shots) and 
in a modified wing- 
mounted CBLS (practice 
bomb carrier) for wing 
pylon shots. After the 
AMRAAM tests were 
completed, the aircraft 
was flown back to the 
UK in a Hercules (left). 
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Sea Harrier 


Right: XZ439 shares 
ramp space with a No. 
800 Squadron FRS.Mk 1 
at Yeovilton during ‘ski- 
jump’ AMRAAM 
clearance trials. After 
seeing action over 
Bosnia from January 
1993, the FRS.Mk 1 
bowed out of service in 
early 1995. 





XZ497 was the first of 
the ‘production’ Sea 
Harrier Mk 2 
conversions, although it 
was not initially fitted 
out to full operational 
configuration, being 
used for CA Release at 
Boscombe Down. It 
subsequently 
underwent a second 
update programme 
before issue to the 
operational units. All 
surviving FRS.Mk 1s 
underwent conversion, 
including two of the 
three Sea Harrier pre- 
series development 
aircraft, for a total of 35 
conversions (two 
development plus 33 
production). New-build 
aircraft added another 
18 for a total of 53 - four 
less than the original 
Mk 1 production total. 


A No. 899 Squadron 
FA.Mk 2 leads a T.Mk 4N 
from the same unit and 
a Slovak AF MiG-29UB. 
In close-in fighting the 
Sea Harrier would find 
itself at a considerable 
disadvantage against 
opposition such as the 
MiG, but when fighting 
at beyond visual range 
the Sea Harrier’s Blue 
Vixen radar and 
AMRAAM missiles 
would put the ‘Shar’ 
comfortably on top. 








By 1990, there were criticisms of an ‘unchecked’ rise in 
programme costs, although this was denied by Defence 
Secretary Tom King, who admitted a rise in cost limits 
from £19.8 million to £63.2 million and pointed out that 
the development programme (which slipped by 18 months) 
had actually been rephased to reduce risk, by removing the 
overlap between development activity and production. 

Live firings of the AIM-120 by the Sea Harrier FRS. 
Mk 2 originally had been scheduled for mid-1991, but 
were significantly delayed (by software development 
problems, inevitably) and XZ439 was not shipped to the 
US (aboard the new Aflantic Conveyor) until January 1993. 
On arrival at Norfolk, Virginia, XZ439 took off vertically 
from the ship and flew to NAS Norfolk to refuel, before 
flying to Eglin AFB in Florida. At Eglin, the aircraft made 
10 live AMRAAM firings, in a variety of configurations, 
against MQM-107 and QF-106 drones. The first was made 
on 29 March 1993, with a first look-down firing on 28 
April. A test instrumentation pod (packaged in an AIM-9 
airframe) was usually carried on the port outer station, with 
high-speed test cameras in a modified CBLS on the 
starboard outer station when AMRAAM was fired from the 
underfuselage stations, or under the fuselage when 
AMRAAM was fired from the underwing launch rail. 
Bedecked with miniature versions of the markings of all 
three Sea Harrier squadrons, XZ439 also wore a gaudy 
sharkmouth on its nose, and British Aerospace Dunsfold 
decals on the tailfin and forward nozzle fairings. It carried a 
G-band transponder in its extended tailcone, to allow accu- 
rate tracking and identification over the extensive range 
area. 


Mk 1s over Bosnia 


While development and initial deployment of the new 
FRS.Mk 2 continued, the front-line FRS.Mk 1s found 
themselves flying combat missions once again. The involve- 








ment of the Sea Harrier in operations over the Balkans 
began on 27 January 1993, when HMS Ark Royal (carrying 
eight No. 800 Squadron FRS.Mk 1s) took up station in the 
Adriatic. The ship was part of Operation Sharp Guard, the 
UN action to monitor shipping in the Adriatic, aiming to 
interdict any sanctions-busting ships going to or from the 
former Yugoslavia. The carrier’s aircraft formed part of 
Operation Deny Flight. Ark Royal gave way to Invincible 
(embarking eight No. 801 Squadron FRS.Mk 1s) in July, 
but then took over again in February 1994. During this 
‘cruise’ the Fleet Air Arm suffered its first and only combat 
casualty of the Bosnian war, losing an aircraft (XZ498/002) 
to a SA-7 on 16 April 1994. A pair of Sea Harriers made six 
passes as they tried to acquire their target in poor weather 
and, inevitably, one was hit. Fortunately, the pilot, 
Lieutenant Nick Richardson, was able to eject, and was 
recovered by an SAS patrol with whom he walked through 
enemy lines before being picked up by French helicopters. 

For operations over Bosnia, the Sea Harrier FRS,Mk 1s 
received a package of modifications. This included the 
provision of Gen-X expendable radar decoys, AN/APX- 
100 Mk XII Mode 4 IFF, a Garmin 100 GPS, and 
AIM-9M Sidewinders. Some suggested that this was not 
the first time that the aircraft had not used AIM-9Ls, while 
others maintained that the AIM-9M made its operational 
debut over Bosnia, but that its integration had been long 
planned, and that it was not part of the ‘Bosnia upgrade’. 
Contrary to some reports, the aircraft did not carry Vinten 
reconnaissance pods, and as far as can be ascertained the Sea 
Harrier has never used an external reconnaissance pod in 
Royal Navy service, although some sources have suggested 
that the type has used or could use the W. Vinten Ltd Type 
18 Series 603 LOROP pod or the Type 18 Series 601 
GP(1) pod, or even the old Harrier GR.Mk 3 pod. During 
1993, No. 800 Squadron had trialled the 1,000-lb Paveway 
II laser-guided bomb, using GPS to determine the 
optimum release point; this still has not become a routine 
Sea Harrier weapon, although it was carried by No. 800 
Squadron during the Adriatic cruise which began in July 
1995. 

The Paveway II is a large and bulky weapon, and can 
only be carried underwing on the Sea Harrier, thereby 
significantly reducing defensive options. With the integra- 
tion of the Sea Harrier into Joint Force 2000, the ability of 
the RAF’s GR.Mk 7s to carry LGBs will reduce the need 
for the Sea Harriers to conduct air-to-ground operations. 
The aspiration to provide the Sea Harrier with a self- 
designation capability has also become less vital (or perhaps 
more accurately that its cost has become unjustifiable), since 
carriers will deploy with TIALD-equipped RAF Harrier 
GR.Mk 7s. 


FRS.Mk 2 into service 

The Operational Evaluation Unit for the FRS.Mk 2 was 
formed at Boscombe Down on 1 June 1993 as an off-shoot 
of No. 899 Squadron (whose winged fist insignia was 
applied to the tail, together with the letters OEU). The 
unit consisted of four senior pilots from No. 899 Squadron. 
The Boscombe-based Fixed Wing Test Squadron had given 
the FRS.Mk 2 its official CA Release on 9 June 1993, 
using XZ497. The OEU received its first aircraft 
(ZD615/723) on 21 June, and a second on 19 August. The 
second aircraft was ZE695, which had been the first 
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FRS.Mk 2 to be officially handed over to the Royal Navy 
in an elaborate formal ceremony held at Dunsfold on 2 
April 1993, during which BAe’s Quality Director, Alan 
Millican ‘handed over the keys’ to the Flag Officer Naval 
Air Command, Rear Admiral Ian Garnett. The OEU had a 
third aircraft on charge by September. The first Sea Harrier 
FRS.Mk 2 (ZA176/716) finally arrived at RNAS Yeovil- 
ton for No. 899 Squadron in September 1993, and the 
OEU aircraft rejoined those of the training unit, No. 899 
Squadron, at Yeovilton from January 1994. No. 899 
Squadron itself had enough aircraft to begin conversion 
training for the first four front-line squadron pilots in 
March 1994, 

Normal operations were becoming increasingly difficult 
to sustain, with the need to feed airframes out of the fleet 
for conversion to FRS.Mk 2 standards. Convers 
long and complex process — meant sending the aircraft to St 
Athan for a Pre-Modification Works Programme which 
involved removing any SEMs, STFs or other service modi- 
fications not officially recognised by BAe, before stripping 
the aircraft at Dunsfold, sending it by road to Brough for 
the necessary structural modifications, and then returning it 
to Dunsfold for completion. The aircraft were completed 
unpainted, with fuselage plugs, tailfins, airbrakes and some 
panels round the nose in primer. They were sent to St 
Athan for a full repaint. Aircraft being converted to 
FRS.Mk 2 standards were thus out of the fleet for a consid- 
erable time (usually between six and eight months, but as 
long as 12 months), depending on the “Mod State’ of the 
original aircraft. 

The demand for airframes to convert to the new standard 
was immense. Every surviving Royal Navy Sea Harrier 
(including former Development Aircraft) was converted to 
FRS.Mk 2 standards. A Falklands-era FRS.Mk 1 to be 


displayed in the Fleet Air Arm Museum at Yeovilton has 
been laboriously built by BAe at Dunsfold, using compo- 
nents from RAF Harrier GR.Mk 3 XV760 and the nose of 
XZ493, which crashed into the sea on 15 December 1993, 
after losing yaw control in the hover. The pilot ejected and 
the aircraft dropped into the sea next to HMS Invincible. 


New-build batch 

With the finite stock of airframes for FRS.Mk 2 conver- 
sion shrinking with every attrition loss, and with the Sea 
Harrier’s original planned OSD (out-of-service date) 
stretching from 2004 to 2012, it became clear that it would 
be necessary to produce some FRS.Mk 2s as new-build 
attrition replacement aircraft. These were to be manufac- 
tured at BAe’s Brough works, then assembled, completed 
and flight-tested at Dunsfold. BAe actually began work on 
the first four aircraft even before a contract had been 
signed, and, as a result, these aircraft were nearing comple- 
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Mk 2 trials were 
conducted by No. 899 
Squadron Operational 
Evaluation Unit. Here a 
pair of OEU jets flies 
over Ark Royal. 


The ‘Shar’ that isn’t - 
every extant FRS.Mk 1 
airframe was consumed 
by the Mk 2 conversion 
programme, so in order 
to provide a FRS.Mk 1 
for the Fleet Air Arm 
Museum, the Dunsfold 
works joined together 
the nose of a crashed 
Sea Harrier with the 
main airframe of a 
surplus RAF GR.Mk 3 to 
produce this static 
exhibit. 


Sea Harrier 


Right: 1,000-Ib (454-kg) 
bombs await loading on 
to Sea Harrier FA.Mk 2s 
of No. 801 Squadron 
during operations in the 
Adriatic. The FA.Mk 2 
can carry bombs in five 
positions: the outboard 
pylons are stressed for 
1,000 Ib each (raised 
from 650 1b/295 kg) 
while the inboard and 
centreline pylons can 
carry up to 2,000 Ib (907 
kg). The pylons are 
fixed, a feature inherited 
from the days when the 
FRS.Mk 1 was a nuclear 
strike aircraft using 
WE177 free-fall weapons. 











A cannon-armed FA.Mk 
2 from No. 801 Squadron 
is seen ‘below decks’ on 
HMS Illustrious during 
operations over Bosnia. 
The previous 
deployment, by No. 800 
on Invincible, had seen 
the Sea Harriers firing in 
anger again for the first 
time since the 
Falklands, dropping 
1,000-lb bombs against 
Serbian positions during 
Operation Deliberate 
Force. 


Below: The bolt-on 
refuelling probe was 
regularly fitted for 
Adriatic operations. 





tion by the end of 1994. Unusually, these new aircraft were 
destined to receive second-hand engines, in the shape of 
Pegasus Mk 103s stripped from redundant RAF Harrier 
GR.Mk 3s. These engines underwent a lengthy rebuild and 
conversion to naval Mk 106 standards at Rolls-Royce 
Patchway, and co-ordination problems resulted in a short 
delay in the delivery of the first new-build FRS.Mk 2s. 
The aircraft shortage was eased, to an extent, by the reduc- 
tion of squadron strengths from the post-Falklands total of 
eight aircraft to only six, though this may also have reflect- 
ed a cost-saving measure. Squadrons have since been 
restored to seven aircraft each, and establishments may 
eventually rise again. Some sources suggest that there is an 
aspiration to return to an eight-aircraft squadron by 2002. 
Trials and clearance work continued apace, with 
ski-jump launches preceding night IMC carrier trials in 
October 1993, live-firing of the ADEN 30-mm cannon 
from 17 January 1994, and live AIM-9 firings (on 11 





January 1994). In May 1994 the aircraft received a new 
designation, aping that of the US Navy’s similarly roled 
Hornets. The FRS.Mk 2 became F/A.Mk 2s, with the 
dropping of the R-for-Reconnaissance designator, and the 
substitution of A-for-Attack instead of S-for-Strike. This 
probably officially reflected the fact that the Sea Harrier no 
longer used the WE177 nuclear weapon. In fact, the Sea 
Harrier’s nuclear capability had been curtailed in late 1991, 
and was unilaterally abandoned in June 1992. The nuclear 
role had dictated that the Sea Harrier FRS.Mk 1 should 
have permanently fitted inboard underwing pylons, to 
provide the required degree of ‘wiring integrity’. It is not 
known whether the Sea Harriers used the ex-Buccaneer 
force WE177A model, or the longer WE177B/C, associat- 
ed with the RAF’s Vulcans and later Tornados. 

In September 1994 an OEU detachment of four F/A. 
Mk 2s was deployed aboard HMS Invincible for an Adriatic 
cruise, accompanying and being integrated with six 
FRS.Mk 1s of the ship’s resident No. 800 Squadron. The 
four aircraft were coded 712, 712, 714 and 715 — the OEU 
now avoided using the code 713, having lost two previous 
713-coded Harriers. The OEU aircraft generally flew with 
underfuselage cannon pods removed to save weight, with 
fuel tanks inboard and single AIM-9s outboard under each 
wing. During one mission near Bihac, on 22 November, a 
pair of F/A.Mk 2s was targeted by an SA-2 battery, and 
two missiles were fired. The F/A.Mk 2s evaded successful- 
ly. The Sea Harriers did not take AIM-120 to the Adriatic 
on this occasion, because the weapon had not been fully 
cleared for service. 


Into the front line 

With No. 800 Squadron at sea aboard the Invincible, 
No. 801 became the first front-line unit to re-equip with 
the new variant, receiving its first two aircraft (ZA176/000 
and XZ455/001) on 5 October 1994. No. 801 Squadron 
took its first six F/A.Mk 2s to sea on 26 January 1995, 
aboard the HMS Illustrious, which replaced Invincible on 
station in the Adriatic in mid-February. 

The FRS.Mk 1 was finally withdrawn from front-line 
service in early 1995, after a long draw-down. On 27 
October No. 800 Squadron mounted an eight-aircraft 
diamond formation flypast over HMS Invincible off Toulon 
to mark the type’s passing, although that did not actually 
happen until No. 800 NAS disembarked at the end of the 
cruise, on 25 February 1995. On that occasion the CO’s 
aircraft (XZ494/122) carried the legend ‘1980-1995 — 800 
Naval Air Squadron’ below the canopy. Only one week 
earlier, on 18 February, ZE698/127 had flown the 
FRS.Mk 1’s last combat air support mission over Bosnia, 
marking the end of an era. This aircraft was also the last 
FRS.Mk 1 to fly off the ship, going directly to storage prior 
to F/A.Mk 2 conversion. The last FRS.Mk 1 in service was 
ZD581, which left No. 800 Squadron on 17 March. 
No. 800 Squadron then began conversion to the F/A. 
Mk 2, receiving its first aircraft on 17 March 1995. During 
that same period, the unusual American Hornet-style 
forward slash in the F/A.Mk 2 designation was also 
dropped. 

No. 800 Squadron made its first Adriatic Cruise (aboard 
the Invincible) in late 1995, its aircraft using Texas Instru- 
ments GEN-X expendable active radar decoys (acquired 
under UOR 8/94) for the first time. These could be 
launched from standard AN/ALE-40(V)4 chaff/flare 
dispensers. During that cruise, the Sea Harrier FA.Mk 2s 
participated in Operation Deliberate Force, mainly flying 
air defence sorties, but also attacking a Serb ammunition 
depot on 5 September 1995. During Deliberate Force the 
Sea Harriers dropped a significant proportion of the bombs 
on three of the targets in the overall target list, mounting 
nine missions and a total of 36 individual aircraft sorties. 
Four of the squadron’s FA.Mk 2s were reroled with two 
Mk 13 1,000-lb HE bombs on the outboard underwing 


pylons, and with fuel tanks inboard. Eventually, the Sea 
Harrier force amassed 1,748 operational sorties over the 
Adriatic and the Balkans in a three-year period, without a 
single sortie loss. 

The next Sea Harrier deployment to the Adriatic (by 
No. 801 Squadron aboard the HMS Illustrious) was marked 
by the first operational mission using the AMRAAM 
missile. This was flown on 25 December 1995. Nine 
months later, in September 1996, single pilots from 
No. 801 Squadron, No. 800 Squadron and the OEU (not 
in that order) each fired an AMRAAM during trials at the 
US Navy’s Roosevelt Roads range in Puerto Rico, using 
ZD608/717 and ZD612/719. The three AIM-120Bs were 
fired at successively more difficult targets, confirming the 
results from the highly successful 1993 firings at Eglin and 
conclusively proving the new variant’s BVR capability. 


Mk 2 deliveries 

Although the last FRS.Mk 1 had left the Sea Harrier 
fleet in March 1995, it took some time for large numbers of 
converted FRS.Mk 2s (or FA.Mk 2s as they were now 
known) to return to the inventory. Nine aircraft had been 
delivered by the end of 1993, the total growing to 19 by 
January 1995 and to 23 by January 1996. Five more 
conversions were delivered during 1996, and the 31st and 
last aircraft was delivered on 12 November 1997. The 


new-build aircraft began to come on stream on 20 October 
1995, when the first was handed over. Eight had been 
delivered by the end of 1996, and 13 by the end of 1997. 
The 18th and last new-build FA.Mk 2, ZH813, was deliv- 
ered on 24 December 1998. This aircraft was touted as the 
last ‘all-British’ fighter, and was photographed for the 
record books beside P.1127 XP984. 





Above and below: 800 
NAS FA.Mk 2s exhibit a 
typical mixed load for 
operations over Bosnia, 
consisting of a single 
bomb on the centreline, 
inboard fuel tanks and 
two AMRAAMs on the 
outboard CRLs. 





| 
| 
| 





Sea Harrier 





A second round of 
AMRAAM trials was 
undertaken in 
September 1996 at 
Roosevelt Roads, 
Puerto Rico, using a 
pair of OEU aircraft. 
Three AIM-120s were 
launched, two of which 
were fired by front-line 
pilots. The AMRAAM 
had been in operational 
use for some time, 
having been carried by 
‘Shars’ over Bosnia 
since December 1995. 


Above right: A pair of 
No. 801 Squadron 
aircraft flies over the 
Grand Canyon in 
Arizona. The aircraft 
were deployed in 
October 1998 to MCAS 
Yuma for DACT 
exercises, for which 
orange-painted range 
instrumentation pods 
were fitted. 


Wooded airfields in 
western Europe are not 
the normal habitat for 
the Sea Harrier, yet it 
can operate very 
effectively against land- 
based aircraft thanks to 
its radar/missile 
armament, which makes 
it among the world’s 
most effective fighters. 
Here 899 Squadron OEU 
aircraft are parked at 
Florennes AB, Belgium, 
during a TLP exercise. 
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Despite being closely based on the original Sea Harrier 
FRS.Mk 1, and despite retaining some of the original 
aircraft’s shortcomings (especially in payload/range capabili- 
ty), the Sea Harrier FA.Mk 2 has been described as 
“arguably the most capable Fleet Air Defence fighter of its 
generation” and as “the best air defence aircraft in Europe — 
a view shared by all of those who have come up against it”. 
These astonishing claims are based around the devastating 
effectiveness of its Blue Vixen radar, which may be the best 
fighter radar in service today. During operations over the 
Balkans, NATO commanders soon came to regard the Sea 
Harrier FA.Mk 2 as the next most capable airborne radar 
platform to the E-3 Sentry AWACS aircraft. Using the 
Blue Vixen’s medium PRF look-down mode, Sea Harriers 
sometimes plugged gaps in NATO’s radar coverage, 
proving able to track slow-flying low-level helicopters and 
to ‘see’ into areas in which the E-3’s radar suffered perfor- 
mance problems. After a major open-ocean exercise in 
May-June 1996 (Exercise Purple Star), a senior USAF 





general requested a briefing on what he reportedly referred 
to as “that little puff-jet with the big dick!” (He was gener- 
ally understood to be referring to the aircraft’s radar.) 
Among fighter pilots, Blue Vixen is now widely regard- 
ed as superior even to the AN/APG-65 used by the 
F/A-18, a radar long thought to be the best fighter radar in 
the world. The Blue Vixen radar has even been seriously 
considered as a retrofit option for some F/A-18 Hornets (in 
preference to the AN/APG-73), and also forms the basis of 
the multi-national ECR.90 radar selected for the 
Eurofighter. Blue Vixen has extraordinarily good 
long-range/multi-target characteristics and excellent 
look-down/shoot-down capability, too. 


Combat advantage 

One Sea Harrier pilot explained, “We are flying a 1960s 
platform, but we are knocking down 1980s and 1990s 
platforms all the time. The outcome is never certain, but 
we will always win if we have the initiative, and thanks to 
the new radar, which generates outstanding situational 
awareness, we generally have that. Our big winner is the 
Blue Vixen’s BVR track-while-scan capability. We don’t 
have to go to single-target track to engage. If you put out a 
lot of continuous wave energy (to support a semi-active 
radar homing AAM) it will trip the enemy’s RWR, but 
with our BVR capability the enemy pilot has no idea that 
we are engaging.” 

This is possible because the Blue Vixen radar allows the 
Sea Harrier FA.Mk 2 to use the AIM-120 AMRAAM, 
probably the best BVR weapon currently in service. This 
has finally given the Sea Harrier a genuine BVR capability, 
even though its total loadout of four AIM-120s is relatively 
modest. 
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The Sea Harrier has four stations that can nominally 
accommodate an AIM-120. The two fuselage shoulder 
stations (normally used for the suspension of two gun pods, 
or on second-generation aircraft as the mountings for the 
LIDs) can instead be fitted with LAU-106 launchers for the 
AMRAAM. The aircraft can also theoretically carry 
AMRAAM on the outboard underwing pylons, using a 
Frazer-Nash Common Rail Launcher. The inboard pylons 
are plumbed for the carriage of fuel tanks, but are not on 
the databus, and are thus not wired for AMRAAM 


carriage, but can carry various other weapons. The use of 


the 30-mm cannon seems to be diminishing and standard 
Sea Harrier loadouts now apparently consist of two tanks 
and four AIM-120s, or two tanks, two AIM-120s and two 
Sidewinders. The cannon pods can still be fitted, of course, 
and pack a hefty punch. Each contains 
30-mm ammunition, sufficient for six seconds of continu- 
ous firing. The old twin-’Winder mounting no longer 
seems to be routinely used, and the new LAU-7 launch rail 
(which incorporates a BOL chaff dispenser) often appears to 
be carried without a missile attached, to maximise the 
weight of chaff carried. In fact, the twin LAU Sidewinder 
launcher is still used by aircraft using the North Sea Air 
Combat Manoeuvring Instrumentation Range, allowing a 
‘downlink pod’ and an AIM-9 acquisition round to be 
carried side-by-side on the same pylon. In the air-to-mud 
role, Sea Harrier FA.Mk 2s have recently been seen 
carrying outboard AMRAAMs, inboard fuel tanks and a 
single underfuselage bomb on the centreline. 


Attack cousin 

Although designed as a multi-role fighter, the Sea 
Harrier FA.Mk 2’s notional air-to-ground capabilities now 
seem likely to be exercised progressively less often, leaving 
the aircraft free to perform the air-to-air role to which it is 
now most eminently suited. This is because the carrier- 
borne air-to-ground role is now increasingly more likely to 
be undertaken by RAF Harrier GR.Mk 7s — dedicated 


day/night ground-attack aircraft whose crews are well 


practised in the accurate delivery of a wide range of 


specialised air-to-ground weapons. While the RAF’s 
Harrier squadrons used the first-generation GR.Mk 3, they 
seldom deployed to sea, except during Operation Corpo- 
rate when No. 1 Squadron deployed aboard the HMS 
Hermes in anticipation of heavy Sea Harrier losses, and for 
two subsequent exercises by No. 1 Squadron in 1984 and 
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1987, aboard Illustrious and Ark Royal. The capability of the 
RAF’s Harriers to operate from Royal Navy carriers then 
remained latent until 1994. No. 3 Squadron undertook a 
brief training period on Yeovilton’s ski-jump in early 1994, 
but did not deploy. It was followed in June 1994 by the 
Boscombe Down-based SAOEU which took five pilots 
aboard the Illustrious for full-scale carrier trials, during 
which the GR.Mk 7 was cleared for maximum weight 
take-offs, carrying up to 13,325 lb (6044 kg) of external 
stores. Harrier GR.Mk 7 deck baci maintenance and 
clearance limits were all established, and the type was tested 
for any electromagnetic interference problems. 

Following this series of trials, the RAF agreed to reinstate 
formally the maritime capability of the Harrier force, and in 
February 1997 four GR.Mk 7s from No. 1 Squadron 
joined HMS Illustrious off the Omani coast for Exercise Hot 
Funnel. This small deployment (and a subsequent deploy- 
ment of six aircraft aboard HMS Invincible in September 
1997) demonstrated the value of the GR.Mk 7 to the 
carrier air wing, and was probably of crucial importance in 
the formulation of plans for a more formal link between the 
Harrier and Sea Harrier Forces in the so-called Joint Force 
2000. These plans were formally unveiled in the new 
Labour government’s Strategic Defence Review. Further 
joint deployments were made by No. 1 Squadron (aboard 
HMS Invincible, in November 1997), and later by No. 3 
Squadron (aboard HMS Illustrious, in February 1998, to the 








The Sea Harrier FA.Mk 2 
is no stranger to the 
Persian Gulf, where the 
type has undertaken 
several cruises in 
support of Operation 
Southern Watch. At top 
is an aircraft in the 
rarely seen 
configuration of four live 
AMRAAMs, while above 
an aircraft prepares fora 
‘Duskers’ sortie. Sea 
Harriers have been 
engaged primarily in the 
air defence role, unlike 
over Bosnia where they 
were used for bombing 
as well. The ‘Shars’ 
routinely fly with an 
armament of just two 
AMRAAMs, and recently 
have begun operations 
with empty BOL/LAU-7 
rails fitted to the wing 
pylons to increase the 
amount of expendable 
countermeasures 
available. 
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With regular 
deployments to the 
Adriatic and Persian 
Gulf, the small Sea 
Harrier force has been 
kept very busy in recent 
years. Time spent 
ashore at Yeovilton has 
been filled with an 
intensive training 
programme. The pair of 
801 NAS aircraft (above) 
is seen on an ACM 
training sortie, while the 
single aircraft (right) 
beats up Illustrious 
during a work-up phase. 
Behind the aircraft can 
be seen the towed 
splash target, used for 
gunnery practice. 


Right: Armourers unload 
chaff bundles from the 
LAU-7/BOL launch 
rail/countermeasures 
dispenser following an 
Operation Southern 
Watch mission. 


Below: With live 
AMRAAMs loaded, this 
800 NAS jet waits for its 
next mission over 
southern Iraq in March 
1999. The view 

_ highlights the 
detachable refuelling 
probe, which partially 
covers one of the blow- 
in auxiliary intake louvre 
doors. Note also the 
Sidewinder rail, the 
bulbous front end of 
which signifies the 
installation of the 
Bofors BOL integral 
chaff dispenser. 
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Gulf). Harrier GR.Mk 7 deployments to sea were then 
temporarily halte the need to maintain a detachment in 
Italy for use over the Balkans and later for use in the 
Kosovo war and its aftermath, and by the move back of 
Nos 3 and IV (AC) Squadrons from Laarbruch to 
Cottesmore. 

e carly eployimari have alteady had some 


prog ramme to the Royal Navy’ s Tnvincible’ -class carriers, 
marking the latest step in their post-Cold War transforma- 
tion from ASW carriers to simple air power ae a 
platforms. This has ; oi a 
Dart SAM systems to provide 8 per cent more + danke 4 
and new below-deck facilities including workshops, 
GR.Mk 7-specific weapons stc , and weapons lifts. This 
will allow the ships to embark an air wing consisting of 
eight Sea Harrier FA.Mk 2s, eight GR. Mk 7s, four Sea 
King AEW.Mk 2s and two Sea King HAS.Mk 6s, with 
further Sea Kings embarked on accompanying vessels if 
required. 


Joint Force 2000 

Joint Force 2000 (which may become known as Joint 
Force Harrier) is officially scheduled to form in 2003 at 
RAF Cottesmore, though its HQ will stand up as part of 
No. 3 (Maritime) Group at RAF Strike Command on 


1 April 2000. By 2003 the existing front-line Sea Harrier 
units will have moved north to Cottesmore, although 
No. 899 Squadron will probably move to nearby Witter- 
ing, alongside the RAF’s Harrier OCU. On its formation, 
the Joint Force 2000 will consist of Nos 1(F), 3 and IV(AC) 
Squadrons, each with 16 Harrier GR.Mk 7s and one 
T.Mk 10, Nos 800 and 801 Squadrons, each with seven 
operational Sea Harrier FA.Mk 2s, plus No. 20 (Reserve) 
Squadron with 10 GR.Mk 7s and seven T.Mk 10s, and 
No. 899 with 10 FA.Mk 2s and four T.Mk 8s (the RN 
units will share an in-use reserve of four FA.Mk 2s and one 
T.Mk 8). In the longer term, the Joint Force 2000 will 
shrink to four 12-aircraft front-line squadrons (two primari- 
ly RN-manned, two primarily RAF-manned), with a joint 
conversion unit operating 18 aircraft. 

There has been some speculation that this emphasis on 
Joint Force 2000 may have other motives beside opera- 























tional usefulness. Some believe that replacing Harrier with 
the American Joint Strike Fighter is not regarded as a major 
priority by the RAF, which is said to be concentrating 
more on the Eurofighter, and on replacing Tornado 
GR.Mk 4 with the FOAS. JSF, it is alleged, is regarded a 
‘nice-to-have’ rather than a ‘must-have’. The same 
observers suggest that the Royal Navy may regard the JSF 
as a much higher-priority item, and imply that by enmesh- 
ing the RAF’s Harrier force in a joint organisation the RN 
is more likely to guarantee a corresponding RAF JSF buy. 
This is ill-informed speculation, and both services are 
committed to maintaining a “Dark Blue strand’ in the Joint 
Force and its successor organisation, and Britain remains a 
vital partner in the JSF programme. 

All that can be said with any certainty is that the Sea 
Harrier will eventually be replaced by whatever emerges 
from the RN’s Future Carrier-Borne Aircraft programme. 
This still seems most likely to be a STOVL variant of the 
JSF, although with the larger size of the Royal Navy’s 
planned new carriers, even a STOBAR (Short Take Off 
But Arrested Landing) Eurofighter could be selected. This 
aircraft will almost certainly be easier to fly than any of 
today’s Harriers, and its STOVL capabilities will impose far 
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Above: A pair of 800 NAS ‘Shars’ approaches the deck at the hover. Each ‘Shar’ carries a 
CBLS (Carrier Bomb Light Store) practice bomb carrier on the centreline. 




















Above: A key feature of 
the Sea Harrier’s design 
is its compactness, 
allowing it to fit a deck 
lift without the need for 
weight-increasing 
folding mechanisms. 


Left: A flight of No. 801 
Squadron Sea Harriers 
prepares to refuel from 
an RAF VC10. The probe 
allows the ‘Shar’ to 
deploy rapidly should 
the need arise. 
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Operational missions for 
the Sea Harrier 
continued with 
deployments to the 
Persian Gulf in support 
of the UN Southern 
Watch effort. Here a No. 
801 Squadron aircraft, 
carrying two AMRAAMs, 
prepares to launch from 
Illustrious for an air 
defence patrol sortie. 


End of an era? When the 
last of the new-build 
FA.Mk 2s, ZH813, took to 
the air on 18 December 
1998, the event was 
almost certainly the last 
time a wholly British 
fighter would make its 
maiden flight. Future 
types will, by economic 
necessity, be joint 
programmes with US or 
European manufacturers. 
The Sea Harrier’s 
replacement is likely to 
be the US-led Joint Strike 
Fighter, in either VTOL or 
CTOL forms, or possibly 
a carrier-capable 
Eurofighter. 











fewer penalties on pilot selection and training, aircraft 
performance, range and operating conditions. The STOVL 
version of JSF is planned to be effectively no different than 
the CTOL version, with payload/range figures within 5 per 
cent. An integrated navigation and control system will be 
used to undertake fully-coupled automatic blind landings 
onto ships, providing a ‘Total Launch and Recovery 
Solution’. 


Sea Harrier improvements 

The JSF remains many years away from entering service 
(with a Royal Navy in-service date of about 2012), and 
further modifications and upgrades to the Sea Harrier will 
certainly be undertaken in order to keep that type effective 
and viable. Several improvements for the Sea Harrier are 
already being carefully studied, and others will doubtless 
follow. Since the end of the Cold War, the Sea Harrier has 
had more opportunities for operating in ‘hot-and-high’ 
conditions (in which Pegasus Mk 106 thrust ratings fall off 
quite dramatically), while typical FA.Mk 2 warloads are 
often heavier than the two gun pods, two small tanks and 
two ’Winders fit which the FRS.Mk 1 used when it 
entered service. The provision of greater thrust would 
permit vertical landings at higher weights, allowing aircraft 
to recover without dumping or burning fuel, or even 
jettisoning unused ordnance. During operations in the 
Persian Gulf and the Adriatic, there were numerous 
occasions on which FA.Mk 2s were unable to bring back 
ordnance to their carriers, having to jettison underwing 
weapons into the sea prior to landing. When that ordnance 
includes AIM-120s or Paveway LGBs, the practice is 
prohibitively expensive. 

There were proposals to retrofit the Pegasus 11-61 (as 
used by later US AV-8Bs) some years ago, but it is only 
fairly recently that the move towards re-engining has 
received much backing. Some RAF Harrier GR.Mk 7s are 
already being re-engined with the 11-61 engine, and in the 
summer of 1999 Ministerial approval was given for a proper 
study into re-engining the Sea Harrier. The Sea Harrier 
would require some structural modifications to accept the 





new engine (unlike the GR.Mk 7) and this would seem to 
make re-engining an all-or-nothing fleet-wide undertaking, 
unless a partial re-engining of the fleet can be accepted. 

Already Britain’s most capable fighter (by dint of its 
AMRAAM fit), the Sea Harrier may eventually become 
one of the first service aircraft to receive the new 
ASRAAM. There are also aspirations to integrate Marconi’s 
Striker helmet-mounted sighting system (HMSS) into the 
Sea Harrier FA.Mk 2 in conjunction with this requirement. 
Without a helmet sight, and without a ‘digital handshake’ 
between aircraft and missile, the significance of ASRAAM 
is less dramatic. If used in analog mode the missile is only 
marginally better than the existing AIM-9L in terms of 
seeker limits, though it does offer greater range, faster 
acceleration and better endgame performance. Using analog 
ASRAAM has been compared to using a cordless electric 
screwdriver only in manual, without batteries or charger. 
Using a helmet sight in conjunction with a digital 
ASRAAM allows genuine lock-after-launch capability 
against targets at very high off-boresight angles. The Striker 
HMSS is already slated to enter service with the RAF’s 
Jaguars, and was originally procured primarily as a means of 
pointing GEC’s TIALD laser designator. This has also been 
mooted as an add-on for the Sea Harrier, although the 
requirement for the FA.Mk 2 to carry a laser designator 
may have been overtaken by the development of the Joint 
Force 2000, with the carrier deployment of dedicated 
ground attack Harrier GR.Mk 7s. 


IFF and datalinks 

Recent reports suggest that as part of the SLA 924 
requirement the Sea Harrier FA.Mk 2s will receive a 
successor IFF provided by Marconi. It has been reported 
that this will be based on the Marconi-Hazeltine 
AN/APX-113 and will provide Mk XII IFF interrogator 
functionality in Modes 1, 2, 3/A, 4, and C and S Level 5 
and transponder functionality in Modes 1, 2, 3/A, 4, C and 
S Level 5. This will ensure greater and easier interoperabili- 
ty with allied air forces. Although JTIDS was deleted from 
the original FRS.Mk 2 upgrade, the Royal Navy continued 
to hope that the equipment would be fitted to the Sea 
Harrier, and JTIDS is now understood to be back on 
contract. Provision of a tactical datalink became more 
urgent when the new Sea King AEW.Mk 7 was ordered, 
and moves towards evaluating JTIDS began during 1997. 
Interestingly, before the AEW.Mk 7 was selected, Flight 
International suggested that the type had been selected in 
preference to an AEW version of the EH 101 and (more 
improbably) a BAe proposal for a Harrier equipped with 
wingtip-mounted Sidetrack radar antenna pods. Each of 
these contained a version of the Siemens-Plessey MESAR 
radar, and the unusual configuration was reportedly wind- 
tunnel tested during 1997. Informed sources suggest that 
this idea represented little more than wishful thinking. 

It has been reported that four low-cost Rockwell Collins 
CP-2378 (C) Link 16 JTIDS terminals were delivered and 
trialled on Sea Harrier FA.Mk 2s. These terminals (report- 
edly developed and funded jointly by Rockwell and the 
UK MoD) permitted the rapid and secure transfer of voice, 
text and display format data, giving the pilot greater 
situational awareness by providing the best possible air 
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picture, with input from other aircraft and other off-board 
sensors. With a new IFF, and an increasing likelihood that 
JTIDS will finally be provided, there are increasing 
concerns about Sea Harrier pilot workload; in some 
quarters there is reportedly perceived to be a need for a 
new colour display for the cockpit. 

The original Sea Harrier FRS.Mk 1’s reconnaissance 
capability was provided by a single starboard oblique F.95 
wet-film camera, with a 100-ft (30-m) film magazine. This 








was optimised for use at low level, and the camera was 
eventually fitted with a new 4-in (100-mm) focal length 
lens in place of the original 3-in (76-mm) lens for opera- 
tions over Bosnia, where a hard-deck of 5,000 ft (1524 m) 
— and later 8,000 ft (2438 m) — was rigorously imposed. 
This new lens was still not ideal for medium-level use, 
while the aircraft’s lack of low-light reconnaissance capabil- 
ity was also problematic. According to contemporary news 
reports, the decision was taken to evaluate an EO sensor 














Joint Force 2000 in 
operation - asa 
precursor to the 
establishment of a joint 
command for RAF and 
RN Harrier operations, 
Harrier GR.Mk 7s began 
to deploy regularly to the 
carriers from February 
1997, detachments of 
four to six GR.Mk 7s 
flying alongside the 
‘resident’ Sea Harrier 
unit. The ‘crab’ Harrier is 
a potent ground attacker 
with TIALD/LGB 
capability, whereas the 
Sea Harrier is tailored to 
air defence roles. In 
current form the GR.Mk 
7 is hampered by limited 
power for carrier 
operations, especially in 
‘hot-and-high’ 
conditions. This 
situation is being 
rectified by re-engining 
with Pegasus 107s. In 
the long term it is 
expected that the two 
variants will operate in 
mixed squadrons, as the 
ultimate expression of 
the JF2000 concept. 


HMS Invincible is seen 
during Operation 
Bolton | (November 
1997 to March 1998) with 
Harrier GR.Mk 7s of No. 
1 Squadron embarked 
alongside the Sea 
Harriers of No. 800 
Squadron for operations 
over southern Iraq. 


91 





Sea Harrier 


Although originally 
designed for ‘blue- 
water’ operations, the 
shift in recent years to 
littoral duties has 
increased the 
importance of overland 
flying skills. Navy 
aircrew practise the art 
of low-level flying 
whenever possible, and 
handling and navigation 
at such heights is a part 
of the No. 899 Squadron 
syllabus. The art is first 
taught using the T.Mk 8 
(below), before the 
student progresses to 
single-seat low-level 
work in the FA.Mk 2 


(right). 


ZB605 was one of three 
two-seat Harriers 
procured specifically for 
the Navy as T.Mk 4Ns. It 
was subsequently 
modified to be the first 
T.Mk 8, in which guise it 
is seen here, 
distinguished by the 
Doppler fairing under 
the forward fuselage. 


(supplied by W. Vinten Ltd) with a 6-in (152-mm) lens in 
the existing camera bay, and a trial was flown in November 
1996. The use of an EO camera reportedly gave a useful 
pre-dawn and post-sunset capability, and also gave good 
performance in shadows (shadows cast by mountains posed 
particular problems in Bosnia). Space constraints prevented 
this solution from being adopted. One report suggested that 
these trials also included evaluation of a pod containing a 
miniaturised IRLS and a new-generation EO sensor, and 
also indicated that the aircraft is likely to be cleared to use 
the new EO GP(1) pod developed for the RAF’s Jaguars. 
This latter suggestion seems improbable, at least for the 
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moment, and while there is certainly an aspiration for a 
robust reconnaissance capability for the Sea Harrier, any 
more than that is probably speculation. 

The Sea Harrier FALMk 2’s new BVR combat capabili- 
ties have led to a number of changes in the Sea Harrier 
community. In dissimilar air combat training some aircraft 
types once regarded as particularly formidable opponents 
are now seen as being easy prey, while the need to practise 
BVR tactics has led to a growing reliance on the use of 
instrumented ranges. In late 1998 a detachment of five 
FA.Mk 2s from No. 801 Squadron deployed to MCAS 
Yuma in Arizona, where the aircraft participated in major 
exercises which accompanied a USMC weapons/tactics 
instructor course. This gave the Sea Harrier pilots experi- 
ence of operating with and against a wide variety of aircraft 
packages, in an extremely realistic simulated threat environ- 
ment. The four-week exercise (which began on 1 October) 
followed a one-week deployment by three of the aircraft to 
the US Navy’s China Lake range for EW trials. The Sea 
Harriers are also frequent visitors to RAF Waddington, to 
use BAe’s North Sea ACMI range. At a quoted £8,000 per 
half-hour slot, the British Aerospace (renamed BAE 
Systems in December 1999) North Sea range is expensive; 
it does represent extremely high-value training, but is 
unsuitable for air-to-ground mission profiles. In the future, 
the Sea Harrier may gain a ‘rangeless’ (or ‘virtual range’) 
training system which allows real-time tracking from the 
ground and a similar degree of post-flight replay and 
analyses of engagements, at a fraction of the cost, perhaps 
by ‘piggy-backing’ on the RAF’s acquisition of RAIDS. 


Sea Harrier trainers 

BAe did not built enough Sea Harriers to justify the 
development of an entirely new two-seat Sea Harrier, with 
the new aircraft’s raised cockpit, Doppler and radar. 
Instead, Sea Harrier operators have been forced to rely on 
versions of the Royal Air Force two-seat trainer variant, the 
Harrier T.Mk 4. The basic T.Mk 4 was fitted with the 
Ferranti LRMTS of the single-seat Royal Air Force Harrier 
GR.Mk 3A, which was obviously of no interest to the 
Royal Navy. The RAF also had a small number of 
T.Mk 4As without lasers, and these were the aircraft on 
which the Royal Navy Harrier trainers were based. 

The Royal Navy trained its first Sea Harrier pilots at the 
RAF’s No. 233 Operational Conversion Unit, and there- 
fore funded a single Harrier T.Mk 4A (XZ455) for use by 
No. 233 OCU. This aircraft was later passed to the RN’s 
own conversion training unit, No. 899 Squadron, when it 
was redesignated as a T.Mk 4AN. No. 899 Squadron also 
used seven ex-RAF T.Mk 4As (XW 266, 267, 268, 927 and 








ZB601, 603 and ZD992) which were also designated T.Mk 
4AN. The Royal Navy’s first navalised two-seaters were 
three Harrier T.Mk 4Ns (ZB604-606). They were simple, 
minimum-change versions of the RAF Harrier T.Mk 4, 
lightly navalised but lacking many of the features of the 
single-seat Sea Harrier, including search radar and Doppler. 
They did have their nose-cones painted to resemble 
radomes, however, and were powered by the navalised 
Pegasus Mk 104 engine, unlike the other Royal Navy 
twin-stickers. For radar training, No. 899 Squadron used 
three Blue Fox-equipped Hunter T.Mk 8Ms (XL580, 
XL602 and XL603), two of which (XL580 and XL602) 
had previously been used for development of the radar. 

The advent of the FRS.Mk 2 led to a requirement for a 
modified two-seat trainer, which eventually emerged as the 
Harrier T.Mk 8. The T.Mk 8 was fitted with a cockpit 
more representative of the FA.Mk 2, including a new 
HUD, Up-Front Controller and MFD, together with the 
FA.Mk 2’s databus and FIN.1031B INS. Like earlier two- 
seat Sea Harriers, the aircraft is not fitted with radar. The 
T.Mk 8s were produced through the conversion of seven 
existing RAF and RN two-seat Harriers (including T.Mk 
4As ZD990 and ZD991, T.Mk 4ANs ZB603 and ZD992, 
and T.Mk 4Ns ZB604 and ZB605). The first T.Mk 8 
(ZB605) made its maiden flight on 27 July 1994 and was 
redelivered to Yeovilton on 1 May 1995. This aircraft 
arrived at Yeovilton wearing the new training colour 
scheme of overall high-gloss black, with a gold outlined 
winged fist and white ‘Royal Navy’ titles on the fin, and 
with access panel fasteners left prominently in silver, with 
white alignment stripes. 


VTOL testbed 

The Royal Navy’s Harrier T.Mk 8s are all relatively 
young first-generation Harriers, their ZB- and ZD-series 
serials indicating their late production status. With their 
new gloss-black colour scheme and Royal Navy titles, they 
look very different to the first Harriers. One of these does 
remain active, and still wears its original grey and green 


ROYALNAVY 
Desa 





disruptive camouflage and light aircraft grey undersides — a 
colour scheme not seen on a front-line Harrier for at least 
18 years. 

DERA’s VAAC (Vectored thrust Aircraft Advanced 
flight Control) Harrier (XW175) is the oldest Harrier flying 
today and is the only first-generation Harrier flying in RAF 
markings. The machine began life as the second prototype 
Harrier T.Mk 2, and was flown for the first time on 14 July 





Having learned to fly 
with the RAF, and 
having undergone a 
brief helicopter course 
at DHFS (Defence 
Helicopter Flying 
School) at RAF 
Shawbury, prospective 
Sea Harrier pilots are 
introduced to the world 
of VSTOL using the 
Harrier T.Mk 8. Painted 
gloss black for high 
conspicuity, the T.Mk 8s 
are used for basic type 
conversion and some 
elements of FA.Mk 2- 
specific training before 
the student is let loose 
in the ‘real thing’. The 
lack of radar in the 
T.Mk 8 is largely 
overcome by the use of 
ground-based training 
aids, although the two- 
seater is fitted with the 
Mk 2’s navigation suite, 
héad-up display and 
multi-function display, 
allowing the replication 
of most of the FA.Mk 2’s 
system functions. All of 
the T.Mk 8s are assigned 
to No. 899 Squadron, 
currently at Yeovilton 
but shortly to move to 
Wittering under the 
Joint Force 2000 
realignment. 
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Sea Harrier 


VAAC Harrier 


Right: The rear cockpit of XW175 is fitted with a main flat-panel LCD screen, which is a 
flexible interface with the experimental control system, monitoring all flight parameters. 
The smaller screen at right is a GPS moving map, while the HUD is similar to that fitted 
to the Sea Harrier, although it is programmable to serve various test purposes. The 
throttle/nozzle box is removable to allow the fitment of other controller configurations. 
The control stick is similar to that of the BAe EAP experimental aircraft. 


Below: The VAAC Harrier is a testbed for VSTOL control systems, and has played a 
significant part in the development of the JSF. Test equipment is housed in the 
underfuselage fairings, while the rear cockpit is devoted to testing different control 
systems. A safety pilot occupies the front cockpit, which retains the Harrier’s proven 
control system. 





The Indian Navy 
became the first and 
only overseas customer 
for the Sea Harrier, 
initially placing an order 
for six FRS.Mk 51s. 
These were broadly 
similar to the FRS.Mk 1 
with some detailed 
differences, such as the 
deletion of nuclear 
capability and the 
substitution of OBOGS 
for the LOX oxygen 
supply system. The 
basic colour scheme 
was the same as that 
applied to RN aircraft. 
The nearest aircraft 
carries the original 100- 
Imp gal (454-litre) wing 
tanks. 


1969. XW175 later served as the T.Mk 4 prototype, and 
was subsequently upgraded to T.Mk 4A standards, with a 
Pegasus Mk 103 engine and without a laser nose. 

The VAAC Harrier was produced as part of a Ministry 
of Defence-funded research programme which was intend- 
ed to explore flight control concepts for whichever STOVL 
aircraft would eventually replace the Sea Harrier. The 
Harrier’s system, with separate flight controls, throttle and 
nozzle controls, was recognised as producing too high a 
cockpit workload for the pilot, with attendant flight safety 
considerations and implications on training and manning. 
The root of this workload problem lies in the fact that the 
Harrier pilot has to use the same stick- and rudder-operated 
flight controls and throttle as the pilot of a conventional 
fighter, but during take-off and landing also has to use a 
separate ‘inceptor’ to control the vectoring engine nozzles. 
This means that the Harrier pilot has one extra control to 
manage during what is already the highest workload phase 
of flight. It has been suggested that the Harrier would be 
easier to fly if the pilot had three hands! Quite apart from 
needing a new, separate engine nozzle position control, the 
control actually used is located close to the throttle, and can 
be confused with the latter — with disastrous results. 





The VAAC Harrier was intended from the start to help 
create new flight control systems for a STOVL Harrier 
replacement which would suffer no extra losses attributable 
to the flight control system, and which would impose no 
special conditions on pilot selection (today’s Harrier 
demands only the very best students from flying training). 
With a simpler, more logical flight control system, any new 
STOVL aircraft should impose no additional training 
burden, and will be capable of genuine day/night 
all-weather operation, unlike any member of the Harrier 
family to date. The Cranfield Institute of Technology was 
contracted to convert XW175 into the VAAC testbed, 
having already produced a variable-stability Beagle Basset 
with a programmable analog fly-by-wire control system to 
act as an airborne simulator for the Empire Test Pilot’s 
School. 


VAAC conversion 

The VAAC Harrier was planned to have a similar 
reprogrammable control system, which would be able to be 
hooked up to a variety of input devices or ‘inceptors’, 
allowing the aircraft to operate as a virtual airborne simula- 
tor. Ground-based simulation obviously has a part to play 
in the development of new control concepts, but is proba- 
bly inadequate on its own. Inflight evaluation of alternative 
flight control system concepts is thought to be the best and 
most robust means of validating new design concepts. 
XW175 (already fitted with telemetry equipment) was 
delivered to Cranfield in December 1983, and was disman- 
tled prior to the installation of a new flight control system 
in the rear cockpit. The throttles, flaps, elevators and 
nozzles were disconnected from the aircraft’s control 
circuits, instead passing through a new Smiths Industries 
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flight control computer (similar to that then being devel- 
oped for use in the Airbus A310). The Harrier’s normal 
rear cockpit flight instruments were removed and replaced 
by a programmable HUD, and instruments showing actual 
flight control positions. Streamlined fairings replaced the 
normal underfuselage gun pods, containing radalt (port) and 
telemetry equipment (starboard). 

Since it would accommodate the ‘safety pilot’ (who 
could override inputs from the rear cockpit, or entirely 
disable the VAAC system), the front cockpit of the VAAC 
Harrier retained conventional controls linked directly to the 
flight controls. It was assumed that the experimental VAAC 
system could fail at any time, and so the new control system 
was designed to monitor itself, automatically disengaging in 
the event of any system or software fault, or when the 
aircraft approached the Harrier’s normal safety limits. 

Because it could carry a safety pilot who would use the 
aircraft’s unmodified conventional flight controls, the 
VAAC system itself did not have to be flight safety critical, 
and new software could be added to alter particular control 
characteristics or responses without the need for exhaustive 
integrity testing. If it did not work, or if it failed, the safety 
pilot could simply take over and return to base. Some 99 


parameters could even be modified in real time in flight, 
without the need for the usual software clearance tests. The 
presence of the safety pilot also meant that the VAAC 
Harrier could be flown from the back seat by non-Harrier 
pilots, bringing wider experience into the programme. 


Early experiments 

XW175 made its first post-conversion flight in VAAC 
Harrier guise on 12 December 1985, and was handed back 
to the RAE’s Flight Systems Department at Bedford in June 
1986. The VAAC Harrier’s first task was to simulate and 
evaluate different powerplant concepts being studied for the 
ASTOVL programme. These early experiments conclusive- 
ly demonstrated the need for an integrated flight control 
and propulsion control system, with a digital FBW flight 
control system automatically co-ordinating thrust and 
nozzle angle in response to simple pilot commands to go 
backwards or forwards, and up or down, rather than leaving 
the pilot to select the correct nozzle angle, throttle setting 
and stick position — in effect, a three-inceptor approach, 

The VAAC Harrier has flown with a two-inceptor 
system, with the normal nozzle control lever disabled, the 
throttle governing longitudinal acceleration and the stick 





Above: Suitably 
impressed with the Sea 
Harrier, the Indian Navy 
ordered a second (10 
aircraft) and a third 
(seven aircraft) batch, 
all delivered between 
December 1989 and April 
1992. This aircraft is the 
first of the third batch, 
which was delivered in 
September 1991. The 
later aircraft introduced 
revised markings, with 
the white tiger badge 
presented on the nose 
instead of the fin. 


Left: India is not a 
Sidewinder user, so the 
Sea Harriers were fitted 
instead with the MATRA 
Magic missile. This is 
the first Mk 51 seen 
during trials with the 
weapon. 
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Sea Harrier 








As well as single-seat 
operational aircraft, the 
Indian Navy followed 
the Royal Navy lead and 
purchased several T.Mk 
60s to provide 
conversion training. 
Two were acquired in 
the initial batch, of 
which this is the first, 
followed by single 
aircraft in the second 
and third orders. Finally, 
in 1999 a pair of ex-RAF 
T.Mk 4s was converted 
to T.Mk 60 standards 
and delivered as 
attrition replacements. 
T.Mk 60s had a greater 
‘Sea Harrier’ content 
than the T.Mk 4AN/Ns 
used by the Royal Navy, 
including the undernose 
Doppler which the RN 
only acquired in the 
mid-1990s with the 
arrival of the T.Mk 8s. 


A trio of INAS 300 ‘ 
FRS.Mk 51s (from the 
third batch) parades for 
the camera, each 
carrying the rarely seen 
330-Imp gal (1500-litre) 
finned ferry tanks. The 
Indian Navy has 22 
FRS.Mk 51s in service 
today (and four T.Mk 
60s), representing a 
considerable naval 
capability in the Indian 
Ocean. As well as 
Magics, the aircraft can 
be armed with Sea Eagle 
missiles and various 
bombs, including the 
BAP-100 anti-runway 
munition. An update 
programme is under 
consideration, although 
funding for this may be 
swallowed up by India’s 
conventional carrier 
programme. 
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vertical acceleration (throttle forward to go forward, stick 
forward to descend, just like a conventional aircraft). The 
aircraft has also demonstrated two single-inceptor 
approaches, with the pilot using only one hand, replacing 
the throttle with a trim-switch on the stick in one experi- 
ment, and replacing the stick with a throttle-mounted 
inceptor in the other. 

Later in the VAAC programme, XW175’s rear cockpit 
was fitted with a new control column developed for the 
EAP, and a single (6x8-in/15x20-cm) LCD head-down 
display, while provision was made for the use of new 
experimental control inceptors to replace the standard 
throttle and nozzle control lever. The VAAC aircraft 
moved from RAE (DERA) Bedford to Boscombe Down 
in January 1996, as part of the centralisation of DERA 
flying activities at Boscombe Down. Results from the 
VAAC Harrier experiments have been eagerly assimilated 
by engineers working on the JSF programme, which must 
now be viewed as the most likely Harrier replacement. The 
VAAC Harrier has also carried out more theoretical, less 
applied research work. 

In the US, the YAV-8B prototype (158934) was 
converted by NASA to serve at its Ames (Moffet Field) 
facility as the VSRA (VSTOL Systems Research Aircraft). 
This was to be an experimental platform intended to 
conduct the same sort of work as Britain’s VAAC Harrier. 
Reserialled as NASA 704, the single-seat YAV-8B VSRA 


is a less useful tool, unable to test flight safety-critical soft- 











ware because no safety pilot could be carried. The VSRA 
was also limited because only AV-8 qualified pilots (used to 
the foibles of the Harrier’s normal controls) could fly the 
aircraft. It has now been retired to static display status in a 
museum. Despite its YAV-8B designation, NASA 704 was, 
in essence, a first-generation Harrier, being an AV-8C 
fitted with the big carbon-fibre composite wing of the later 
AV-8B to serve as an aerodynamic prototype for the 
Harrier II, but lacking many of that type’s other improve- 
ments and refinements. There are now no first-generation 
Harriers flying in the US, although the famous AMARC 
‘boneyard’ at Davis-Monthan AFB, Arizona, accommo- 
dates substantial numbers of AV-8Cs in long-term storage 
in the desert. 


Harriers overseas 

First-generation Sea Harriers do remain in service, 
unmodified, with the Indian Naval Air Service. Shore- 
based at Goa-Dabolim, the surviving Indian Sea Harriers 
serve with No. 300 Squadron (the ‘White Tigers’) and 
regularly deploy aboard the carrier Viraat. 

India is aware of the need to upgrade its ageing Sea 
Harriers, and has examined a large number of possible 
options, though funding may prove difficult. An FA.Mk 2- 
style upgrade by BAe was examined and rejected as being 
unaffordable, after which Israel Aircraft Industry reportedly 
entered the scene. IAI itself is said to have approached BAe 
with the offer of collaboration in an affordable package of 





modifications. [AI is understood to have proposed a variant 
of Elta’s EL/M-2032 radar for the Sea Harrier FRS.Mk 51, 
integrated with a Rafael active radar-homing BVR AAM. 
Alternative weapons considered for the upgrade included 
the active radar-homing MATRA MICA, which was 
judged too expensive, and the Russian Vympel R-77, 
which was judged too heavy. 

The only other first-generation Harriers still flying are 
the seven surviving AV-8S and two TAV-8S Harriers 
acquired by Thailand (second-hand) from Spain in Septem- 
ber 1997. They are based at U-Tapao with No. 301 


Squadron (part of No. 3 Wing), and deploy aboard the 
Spanish-built carrier OPHC-911 


(Offs > Patrol 
Helicopter Carrier 911) HTMS Chakri Naruebet. This vessel 
is similar to Spain’s own Principe de Asturias but is some 
15 m (50 ft) shorter in length and features a 12° ski-jump. 
> AV-8S and TAV-8S aircraft were known as Matadors 

5 — service, but in Thailand are simply referred to as 
ved in Spain at the end of 

1995, ex undergoing US Navy pilot training at NAS 
Meridian and Kingsville, and began their AV-8 conversion 
at Rota in June 1996. Thailand has reportedly ordered a 
second, similar carrier from a German shipyard, and may 


acquire some ex-USMC AV-8Cs and TAV-8As to equip a 


second squadron. Some reports suggest that a number of 


rcraft have already been purchased by the 
for spares recovery, or possibly for use as attrition 


While serving in relatively tiny numbers (there are fewer 
than 85 first-generation Harriers still flying worldwide), the 
baseline, ‘tin-winged’ Harrier remains an important and 
extremely capable aircraft, and it is likely to remain in use 
with all of its current operators until well into the third 
millennium. Already combat proven in the Falklands and 
over the Balkans, many new challenges await the type 
before it finally retires from the front line. Jon Lake 


A Royal Thai Navy 
AV-8S is escorted during 
a pre-delivery flight by 
an aircraft retaining its 
Spanish navy markings. 
Only some of the Thai 
aircraft received the new 
grey scheme, the others 
retaining the standard 
Spanish colours. 


Royal Thai Navy AV-8S Harriers are seen 
on the carrier Chakri Naruebet during a 
naval review. Launched in Spain on 

20 January 1996 and commissioned on 27 
March 1997, the carrier (hull number 911) 
has two deck lifts, one at the stern. and one 
just forward of the island. The standard air 
group consists of six AV-8S Harriers and six 
S-70B Seahawks, although various RTNAD 
helicopters (such as the S-76s of No. 203 
Squadron) are regular visitors, and the 
vessel can support CH-47 operations. 


The RTN Air Division’s Harriers employ Sidewinders for air defence duties, and can 
carry a variety of iron bombs and rockets. They serve with No. 301 Squadron, whose 


badge consists of a sealion grasping a Sidewinder with its tail. 








First-generation Harrier Operators 





Royal Navy 


Hawker Siddeley built three Sea Harrier 
development airframes (XZ438-440) and, as 
BAe (Kingston Division), produced a total of 
54 production Sea Harrier FRS.Mk 1s for the 
Royal Navy (XZ450-460, XZ491-500, ZA174- 
177, ZA190-195, ZD578-582, ZD607-615 
and ZE690-698). 

Fleet Air Arm Sea Harrier deliveries 
began on 18 June 1979, when XZ451 joined 
No. 700A Squadron at Yeovilton. The aircraft 
were delivered in the then-standard Fleet 
Air Arm fixed-wing colour scheme of glossy 
extra dark sea grey, with white undersides — 
a scheme previously applied to Phantoms, 
Sea Vixens and Scimitars and dating back to 
the 1950s. Squadron markings were large 
and gaudy. No. 700A Squadron, the Sea 
Harrier IFTU (Intensive Flying Trials Unit), for 
example, applied a large, white-outlined 
capital ‘A’ to the fins of its aircraft, together 
with 100-series codes. The unit formally 
commissioned on 18 September 1979, and 
was re-designated as No. 899 Squadron on 
31 March 1980. This was followed by the 
two long-term front-line units, Nos 800 and 
801 Squadrons, whose histories are 
individually described below. The Sea 
Harrier had some initial teething troubles — 
No. 800 Squadron's early aircraft lacking 
Blue Fox radar until 22 August 1981, 17 
months after it had formed! Eight months 
later, the Sea Harrier was at war in the 
Falklands. 

The needs of war led to a toning-down of 
the Sea Harrier’s markings, with a removal 
of unit insignia and the over-painting of the 
white undersides and other high-contrast 
markings. This was done on a makeshift 
basis on the carriers, but led to the post-war 
adoption of an overall semi-gloss RAF dark 
sea grey scheme, with toned down insignia 
and markings. The new colour was lighter 
than the original extra dark sea grey, but 
was considerably darker than the medium 
sea grey applied to some aircraft deployed 
to the Falklands as attrition replacements 
and reinforcements. These had featured 
mixed (Barley) grey undersides and toned- 
down national insignia in ‘pastel’ shades, as 
then being applied to RAF air defence 
Tornados, Phantoms and Lightnings. This 
scheme was found to be too light at low 
level in the Falklands winter. 

A third front-line Sea Harrier squadron, 
No. 809, was formed on 7 April 1982 to 
augment and provide attrition replacements 
for Sea Harriers and their pilots deployed as 
part of the Falklands campaign. The unit 
also re-started Sea Harrier pilot training, 
which had ceased with the deployment of 
No. 899 Squadron's aircraft and aircrew 
with the two front-line units. No. 809 
Squadron enjoyed a brief existence 
following the war, and was disbanded on 17 
December 1982. 

A long-planned Mid Life Update resulted 
in the design and production of the Sea 
Harrier FRS.Mk 2, which extended the 
type's viable service life into the next 


No. 800 Squadron 


No. 800 Squadron traces its lineage back to 
3 April 1933, when it was formed from two 
numbered Fighter Flights (Nos 402 and 404) 
equipped with Hawker Nimrods and 
Ospreys. A distinguished wartime history 
saw the squadron operating over Norway 
and the North-West Approaches, and even 
an abortive attack on the Scharnhorst. 
Involved in the Oran operation in July 1940, 
the squadron traded its Skuas for Fulmars in 
April 1941, and parented detachments 


Early FRS.Mk 2 deliveries were 
made in the original dark grey 
scheme. 





century, and which was felt to be fully 
justified after the basic type had 
demonstrated its usefulness in the 
Falklands. 

Two FRS.Mk 2 development aircraft 
were converted from FRS.Mk 1s, (ZA195 
and XZ439), and 33 ‘production’ conversions 
were produced from all surviving FRS.Mk 
1s, one aircraft (the first) undergoing 
conversion twice. These were allocated 
‘P.-’ series construction numbers in 
conversion order, as follows. 

Serial Conversion number 
XZ440 . 

XZ455 P.8 

XZ457 P.10 

XZ459 3 
XZ492 
XZ494 
XZ495 
XZ497 
XZ499 
ZA175 
ZA176 
ZD578 
ZD579 
ZD580 
ZD581 
ZD582 
ZD607 
ZD608 
ZD610 
ZD611 
ZD612 
ZD613 
ZD614 
ZD615 
ZE690 
ZE691 
ZE692 
ZE693 
ZE694 
ZE695 
ZE696 
ZE697 
ZE698 


oom 
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The first FRS.Mk 1 ‘production’ 
conversion, P.1 (XZ497), was subsequently 
brought up to full operational standards as 
P.33. Some 18 new-build aircraft were 
produced to full FA.Mk 2 standards, and 
these were serialled ZH796-813. 

The prototype FRS.Mk 2 and some early 
conversions retained the basic post- 
Falklands colour scheme of overall dark sea 
grey, with toned down red/blue national 
insignia and black markings and serials. 
With the increasing emphasis placed on the 
air defence role, almost all FA.Mk 2s were 
re-delivered to the Fleet in an overall 
medium grey colour scheme, with white 
serials and titles, light grey markings and 
toned-down pale blue/pink national insignia. 
This scheme was similar to that applied to 
No. 809 Squadron's FRS.Mk 1s in 1982, but 
without a separate underside colour. The 
change was reportedly made as a result of a 
paper submitted by one Lieutenant Henry 
Mitchell (now the CO of No. 801 Squadron) 
during his AWI course. There have been 


aboard Furious (No. 800X Flight), Argus (No. 
800Y Flight) and Victorious (No. 800Z Flight). 
After re-grouping aboard Furious, the 
squadron fought and operated in the 
Mediterranean, Atlantic and West Indies 
before moving to the Indian Ocean, and re- 
equipped with Sea Hurricanes in June 1942. 
July 1943 saw No. 800 become the 
FAA's first Hellcat squadron, embarking 
aboard the Emperor and operating mainly in 
northern waters, before switching to the 
Mediterranean to support the Allied landings 
in southern France. The squadron moved 
back to the Far East in time to participate in 


Right: A No. 800 Squadron FA.Mk 2 
demonstrates the use of the 
Yeovilton ski ramp. 


exceptions, with some aircraft in the new 
medium sea grey retaining red/blue 
roundels and/or black codes and serials. 
Aircraft usually wear a deck letter on the top 
of the fin trailing edge, ‘VL' for Yeovilton, ‘L’ 
for Illustrious, ‘'N' for Invincible and ‘R’ for 
Ark Royal. 

Each front-line Sea Harrier squadron 
consists of seven aircraft and about 10 
aircrew, with three Air Engineering Officers 
and some 110 ratings. Each unit is 
commanded by a Lieutenant Commander, 
with another Lieutenant Commander acting 
as ‘Senior Pilot’, and with Senior 
Lieutenants fulfilling the posts of OFI 
(Qualified Flying Instructor) and AWI (Air 
Warfare Instructor). 

For training, the RN has used a variety of 
two-seat Harrier variants. A single RAF 
T.Mk 4 (XZ455) was funded by the Royal 
Navy for use by No. 233 OCU at RAF 
Wittering, which was then responsible for 
initial training of Navy Sea Harrier pilots. The 
aircraft was re-designated T.Mk 4AN when 


the recapture of Rangoon. No. 800 
Squadron disbanded on 5 December 1945, 
but re-formed on 15 August 1946 with 
Seafire Mk XVs, replacing them with Mk 
XVIls and finally FR.Mk 47s, using them 
against Malayan terrorists and also in 
Korean waters. After disbanding again on 10 
November 1950, No. 800 Squadron re- 
formed with Attackers at Ford on 21 August 








The three major RN Harrier variants 
are represented here, an FA.Mk 2 
leading a T.Mk 4 and an FRS.Mk 1. 
The total number of Navy airframes 
amounts to 89 (57 Mk 1s, 18 Mk 2s 
and 14 T.Mk 4/8s). 


operated by No. 899 Squadron, as were a 
number of ex-RAF T.Mk 4As taken on 
charge at Yeovilton (XW266, 267, 268, 927, 
ZB601, 603 and ZD992). Three Harrier 
T.Mk 4Ns were procured directly for the RN 
as ZB604-606. These were simple, 
minimum-change versions of the RAF 
Harrier T.Mk 4, still lacking Doppler and 
radar, but with some ‘navalisation’. Seven 
newer ex-RAF T.Mk 4As, and RN 

T.Mk 4ANs and T.Mk 4Ns (ZB603-605, 
ZD990-993) have been converted to T.Mk 8 
standards to serve as trainers for the 
FRS.Mk 2, receiving a more representative 
cockpit, including FIN.1031B INS, and an 
overall gloss black colour scheme. 


1951. The squadron disbanded again in 
June 1954, re-forming with Sea Hawks on 8 
November 1954. It used them during the 
Suez operation, flying from HMS Albion. 
The squadron disbanded yet again on 3 
March 1959, re-forming with Scimitars at 
Lossiemouth on 1 July 1959. The squadron 
operated mainly from Ark Royal but 
disbanded on 25 February 1964. Between 











March 1964 and February 1972, the 
squadron flew the Buccaneer in the strike 
role, with a separate Scimitar Flight (No. 
800 B) investigating operational inflight 
refuelling techniques and tactics. 

Rather than resurrecting the squadron 
identities used by the last fixed-wing units 
aboard Ark Royal, the new Sea Harrier 
squadrons made a ‘fresh start’, and No, 800 
Squadron reformed at Yeovilton on 31 
March 1980, for service aboard HMS 
Invincible. \ts aircraft wore a white-edged 
red chevron on their tailfins, upon which 
was superimposed the unit's crossed 
swords and trident insignia. They also wore 
Invincible's 'N' deck code. 

During the Falklands War No. 800 
Squadron, commanded by Lieutenant 
Commander A.D. Auld, was deployed 
aboard the Hermes with 12 aircraft and 16 
pilots, including many drawn from No. 899 
Squadron. The Harriers were crudely re- 
painted by hand on deck as Hermes 
steamed south. White undersides were 
painted in the top-surface colour (gloss 
extra dark sea grey) and white portions of 
roundels and titles were over-painted in 


roundel blue or black. Squadron markings 
were hurriedly over-painted — never to 
reappear in their colourful pre-Falklands 
form. Although crude, the brush-applied 
paint was thicker than that applied aboard 
Invincible, and proved more durable. No. 
800 Squadron was subsequently reinforced 
by four pilots and aircraft from the newly 
formed No. 809 Squadron. No. 809 
Squadron’s aircraft were painted in a new 
air defence grey colour scheme before 
leaving the UK, with Barley Grey top 
surfaces and light aircraft grey undersides, 
and with national markings and squadron 
insignia applied in toned down pastel 
shades of pale blue and pink. During the 
war, No. 800 Squadron fired 14 AIM-9Ls, 
one failing to guide, and one being launched 
outside its maximum range, but downed 15 
enemy aircraft by making good use of the 
uncounted rounds of 30-mm ammunition it 
expended. The squadron flew 1,126 sorties 
(1,299 flying hours). Seven pilots were 


mentioned in dispatches, four won DSCs, 
and two were killed in action. 

No. 800 Squadron transferred to HMS 
Illustrious in September 1983, having 
continued to operate aboard the older 
vessel until its disposal. The squadron 
badge made a reappearance after the war, 
in black silhouette form, and with a black 
outline of the old chevron. The deck code 
changed from ‘H’ for Hermes to ‘L' for 
Illustrious, and later, in 1989, back to 'N’, 
marking a change of assignment back to 
Invincible, after that ship emerged from 
refit. 

No. 800 Squadron on board /nvincible 
relieved No. 801 Squadron on the Ark Royal 
in the Adriatic in July 1994, and began the 
Sea Harrier's second Adriatic deployment. 
No. 800 Squadron's next Balkan 
deployment began in August 1994, when 
six FRS.Mk 1s (accompanied by four OEU 
F/A.Mk 2s) were embarked aboard 
Invincible. 





With the Type 22 frigate HMS Brave 
in the background, a CBLS-toting 
800 NAS ‘Shar’ comes in alongside 
Invincible after a practice bombing 
sortie. 


No. 800 Squadron's FRS.Mk 1s 
disembarked from /nvincible for the last 
time on Saturday 25 February 1995, and the 
squadron subsequently began conversion to 
the new FA.Mk 2, following No. 801 
Squadron. The unit made its first FA.Mk 2 
deployment in September 1995. Since then, 
the squadron has remained part of 
Invincible's air wing, making several 
deployments. 

No. 800 Squadron's trident and crossed 
swords badge is still sometimes applied to 
the tailfins of its aircraft, usually in toned- 
down grey silhouette form, and without the 
‘outline chevron’. Callsigns used by the unit 
include ‘Satan’. 





No. 801 Squadron 


No. 801 Squadron formed from No. 401 
Flight on 3 April 1933, equipped with Fairey 
Flycatchers and Hawker Nimrods. This was 
the same day as its rival, No. 800 Squadron, 
also formed. The unit became a deck 
landing training unit in early 1939, equipped 
with Skuas and Sea Gladiators, re- 
designating as No. 769 Squadron on 24 May 
1939, with the reversion of the FAA to 
Admiralty control. 

A new No. 801 Squadron reformed at 
Donibristle in January 1940, with Skuas, 
subsequently taking part in the Norwegian 
operations. The squadron became No. 800X 
Flight in May 1941, but re-formed with Sea 
Hurricanes on 1 August 1941, at Yeovilton. 
After operating in defence of Scapa, the 
squadron deployed to the Mediterranean 
aboard Argus, transferring to the Eagle. The 
squadron disbanded after the Eagle was 
sunk, re-forming with Spitfires in 
September 1942 before becoming the 
FAA's second Seafire squadron. The 
Seafires were used in support of Operation 
Torch (the Allied landings in French North 
Africa) and then in Home Waters and in the 
North Sea. The squadron embarked aboard 
the Implacable in March 1945, arriving in 
the Far East in May. No. 801 Squadron 
disbanded on 3 June 1946, reforming with 
Sea Hornets on 1 July 1947, at Ford. Sea 
Furies followed in March 1951, and these 
saw active service in the Korean war. The 
squadron disbanded on 31 January 1955, 
but reformed with Sea Hawks on 14 March 
before disbanding again in May 1956. The 
unit reformed (again with Sea Hawks) in 
May 1957, and disbanded on 26 July 1960. 
Most of the unit's time with the Sea Hawk 
was spent aboard Centaur and Bulwark, and 
included two cruises to the Mediterranean 
and Far East. The unit became a Buccaneer 
strike squadron on 17 July 1962 and 
continued in this role (with a three-month 
period of disbandment in the summer of 
1965, prior to conversion to the S.Mk 2 
version) until 21 July 1970, having operated 
from Ark Royal, Victorious and Hermes. 

No. 801 Squadron's identity was 
resurrected on 28 January 1981 for the 
second front-line Harrier squadron, 


embarking aboard HMS /nvincible. No. 800 
Squadron had by then transferred to 
Hermes, leaving Invincible's 'N' deck letter 
vacant. The squadron's winged trident 
badge was carried in dark blue on a white 
disc on the aircraft's tailfins. 

During the Falklands War No. 801 
Squadron, led by Lieutenant Commander 
Nigel ‘Sharkey’ Ward, was deployed aboard 
HMS /nvincible with eight aircraft and seven 
pilots, reinforced by five pilots from No. 899 
Squadron, and one newly-converted pilot. 
Two of the pilots were RAF exchange 
officers. Being based aboard the more 
modern carrier, No. 801 Squadron's 
maintainers were able to respray their 
aircraft in a new matt dark sea grey colour 
scheme in the hangar, and these emerged 
looking pristine, unlike the No. 800 
Squadron jets on Hermes, which were 
hand-painted on the carrier deck, resulting 
in a cruder, rather more ‘textured’ finish. 
Once in the South Atlantic, No. 801 
Squadron received further aircraft and pilots 
from the newly-formed No. 809 Squadron. 
During Operation Corporate No. 801 
Squadron flew 599 combat sorties (786 
flying hours), dropping 56 1,000-Ib bombs, 
expending 3,061 rounds of 30-mm 
ammunition and firing 12 AIM-9L 
Sidewinders. This effort resulted in the 
destruction of eight enemy aircraft in air-to- 
air combat, although the aircraft also 
conducted a wide variety of air-to-ground 
missions. The unit lost two pilots killed in 
action, but three were mentioned in 


dispatches and the CO won a DSC. 

No. 801 Squadron continued to fly from 
HMS /nvincible until 1985, when the ship 
went in for refit. No. 801 Squadron's Sea 
Harriers gained the deck letter ‘R’, 
indicating their assignment to the third and 
newest of the Navy's new carriers, HMS 
Ark Royal. 

No. 801 Squadron made the Sea 
Harrier’s first Balkan deployment (aboard its 
new home, the Ark Royal) taking up station 
in the Adriatic on 27 January 1993. The 
squadron deployed to the Adriatic (again on 
board the Ark Royal) for a second time in 
February 1994, and during this cruise lost an 
aircraft to an SA-7, though the pilot 
fortunately ejected safely and avoided 
capture, ‘walking out’ with an SAS patrol. 
This was to be Ark Royal's last cruise 
before entering a period of maintenance 
and storage. 

No. 801 Squadron converted to the Sea 
Harrier F/A.Mk 2 in September 1994, 
receiving its first two aircraft (ZA176 and 
XZ455) on 5 October 1994. The squadron 
took its first six F/A.Mk 2s to sea aboard 
Illustrious on 26 January 1995, 
subsequently participating in Operation 
Deny Flight. This cruise marked the front- 


Although squadron insignia have 
been removed for some operations, 
801 NAS has reinstated its 
checkered rudder at every 
opportunity. 


line fleet debut of the F/A.Mk 2, and also 
the Sea Harrier’s first deployment using the 
GEN-X active expendable radar decoy. The 
squadron's next ‘Adriatic cruise’, again 
aboard /i/ustrious in late 1995, marked the 
first combat deployment with the AIM-120 
AMRAAM, flying the first AMRAAM combat 
sortie on 25 December 1995. 
The squadron has remained with 
Illustrious and has undertaken a number of 
deployments. 1996 saw the unit 
participating in Exercise Brilliant Star, and in 
US exercises, while ///ustrious made a major 
7%-month tour of the Far East, which 
coincided with the handover of Hong Kong, 
and which included Exercise Ocean Wave. 
1998 saw a deployment to the Gulf, while 
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five aircraft also deployed to MCAS Yuma, 
Arizona, in October 1998. 

1999 was another busy year for No. 801 
Squadron, which operated from Yeovilton 
and on board HMS //lustrious. Deployments 
included joint training with RAF Tornados at 
RAF Leuchars, and participation in a Joint 
Maritime Course. The squadron embarked 
aboard HMS Illustrious for Exercise Pean, 
working with French and Spanish forces in 
the Mediterranean. In January 2000 the 
squadron embarked aboard HMS //lustrious, 
again bound for the Gulf and enforcement 
of the Southern ‘No-fly’ Zone over Iraq. 
Callsigns used include ‘Seafire’ and ‘Vixen’. 

The squadron's badge consists of a 
winged trident, and this is sometimes 
applied to the tailfins of its aircraft in light 
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grey silhouette form, usually with the 
rudders also painted in black and white 
checkers. Since the Falklands, checkers 
have sometimes been applied in black only, 
and the trident fin badge has appeared with 
and without wings at different times. In 
recent years, some operational 
deployments have been made using aircraft 
without squadron insignia applied. The 
squadron uses three-digit numerical codes 
commencing 001. 


Deck crew prepare an 801 NAS 
‘Shar’ during a September 1999 
work-up aboard \\lustrious. No. 1V 
Squadron’s Harrier GR.Mk 7s were 
also aboard. 





No. 899 Squadron 


No. 899 Squadron began life as a Seafire 
squadron at Hatston on 15 December 1942. 
Embarked aboard the /ndomitable, the unit 
supported the Sicily landings, and 
subsequently covered the Salerno landings 
and the Allied invasion of southern France. 
Deployed to the Far East in February 1945, 
the unit saw no action, disembarking in 
Australia and functioning as a Seafire pilot 
pool before becoming an OTU, re-training 
RAAF fighter pilots transferring to the 
newly-formed RAN. The unit disbanded in 
Australia on 18 September 1945. Between 
November 1955 and January 1957 the unit 
enjoyed a brief reappearance as a Sea Hawk 
squadron, participating in Operation 
Musketeer while flying from HMS Eagle. 
The squadron next appeared on 1 February 
1961 as the HO Squadron for the Sea Vixen, 
recommissioning in 1964 as the Sea Vixen 
FAW.Mk 2 IFTU and being attached to HMS 
Eagle. The unit disbanded at Yeovilton on 
26 January 1972. 

The Sea Harrier IFTU, No. 700A Flight, re- 
designated as No. 899 Squadron at 
Yeovilton on 31 March 1980, becoming the 
Sea Harrier Headquarters Squadron. The 
unit's main responsibility was pilot 
conversion, taking a pilot from the RAF's 
No. 233 OCU (where he was taught the 
rudiments of VTOL and STOVL operations 
and how to fly the Harrier as an aircraft) and 
turning him into a Sea Harrier pilot. After 28 
hours on the T.Mk 4A with the RAF, the 
normal trainee undertook eight hours 10 
minutes of radar work in the Hunter 








No. 899 Squadron acts as the Sea 
Harrier Headquarters Squadron, 
with a mix of FA.Mk 2s and T.Mk 8s 
assigned for training. 
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T.Mk 8M, 11 hours 15 minutes in the 
T.Mk 4N, and 72 hours 10 minutes in the 
single-seat FRS.Mk 1. 

No. 899 Squadron virtually ceased normal 
operations during the first part of the 
Falklands war, attaching six of its pilots to 
No. 800 Squadron aboard Hermes, and five 
to No. 801 Squadron aboard /nvincible. 
Three won DSCs, one was Mentioned in 
Dispatches, and two were killed in action. 
No. 899 re-took responsibility for training 
from No. 809 in May 1982, and began 
training and refreshing a pool of pilots. The 
unit returned to ‘normality’ in August 1982. 

The Royal Navy took responsibility for all 
Sea Harrier pilot conversion training from 9 
January 1989, and a number of ex-No. 233 
Squadron T.Mk 4As were taken on charge 
as No, 899 Squadron expanded its role. 

An Operational Evaluation Unit for the 
FRS.Mk 2 was formed within No. 899 
Squadron on 1 June 1993, standing up at 
Boscombe Down rather than the unit's 
main base at Yeovilton. The main part of the 
squadron received its first Sea Harrier 
FRS.Mk 2 in September 1993, and 
conversion training (initially of existing front- 
line Sea Harrier pilots) began in March 1994. 

Principally a training unit, No. 899 
Squadron spends most of its time shore- 
based at Yeovilton, but has made brief 
carrier deployments. In September 1994 the 
OEU made the first FA.Mk 2 carrier 
deployment, flying operationally over 
Bosnia, and in July 1996 No. 899 Squadron 
deployed to Decimomannu for DACT. 

No. 899 Squadron's Sea Harrier 
FRS.Mk 1s initially wore the same angular 
black-edged ‘winged fist’ badge that had 
been applied to the Sea Vixen, toning this 
down to a simple black outline after the 
Falklands campaign. For the squadron's 
50th anniversary, the aircraft received an 
enlarged black-edged white fist extending 
back to the fin trailing edge, on a Navy blue 
ground with a yellow fin leading edge and 

















base. The legends ‘50 YEARS' and '1942- 
1992' were applied in yellow parallel to the 
fin leading edge. These specially marked 
aircraft also carried a yellow-edged blue 
chevron running from the cockpit forward 
and down below the nose. The aircraft 
retained these markings for some time, 
although they had been applied originally for 
a celebratory 11-aircraft flypast in front of 
the then-FONA on 10 February 1992. On 
the lighter grey FA.Mk 2s, the squadron 
insignia is applied in light grey outline form, 
although the early dark sea grey FA.Mk 2s 
(for example, 716) retained black markings, 
and the glossy black T.Mk 8s use a white 








The T.Mk 8 fleet has adopted the 
RAF’s standard trainer gloss black 
finish. This aircraft wears the 899 
badge in gold rather than the 
standard white. 


outlined badge. Aircraft attached to the Sea 
Harrier OEU at one time wore full No, 899 
Squadron colours, with the simple addition 
of the letters OEU at the trailing edge of the 
fin-cap. Callsigns used by No. 899 Squadron 
include ‘Fist’ and ‘Winder’, and 700-series 
deck codes are used, with HMS Heron's 
‘VL' for Yeovilton deck letters. 








haere 


Ex-RAF Harrier GR.Mk 3 XZ179 is used at Yeovilton by the Engineering 


Training School as a ground instructional airframe. It is painted in No, 899 
Squadron colours with ‘ETS’ on the intake. 





DERA 


The Defence Evaluation and Research 
Agency's Aircraft Test and Evaluation 


Sector at Boscombe Down operates a 
single first-generation Harrier, the VAAC 
T.Mk 4, XW175, under the auspices of the 
Fast Jet Test Squadron's Research and 
Development Flight. At least one more 
Harrier (XVV269) is kept as a spares source. 





DERA’s VAAC Harrier T.Mk 4 taxis at Boscombe Down for a test sortie. The 
aircraft has spent its career as a testbed, initially serving with Hawker/BAe 
and then with RAE Bedford’s Flight Systems Department. 












Indian navy 


The Hawker (Armstrong Whitworth) Sea 
Hawk performed with great distinction in 
the 1971 war, though it was regarded as 
being on the verge of obsolescence. Many 
expected the Indian Navy to acquire second- 
hand Douglas A-4 Skyhawks or new 
Etendards or Super Etendards as 
replacements, though the Navy was already 
watching Harrier developments with great 
interest. The Indians evaluated Hawker's 
two-seat demonstrator, G-VTOL, during July 


1972, in India and from the carrier Vikrant. 
The Indian Navy announced its decision to 
acquire the Sea Harrier as a Sea Hawk 
replacement in October 1978, outlining a 
total requirement for some 48 aircraft. The 
Navy eventually received 23 Sea Harrier 


FRS.Mk 51s, equivalent to the Royal Navy's 


FRS.Mk 1s, but with OBOGS (onboard 
oxygen generating system) instead of LOX 
(liquid oxygen), changed IFF and radio 
equipment and armed with MATRA R550 
AAMs rather than AIM-9 Sidewinders, and 
with full Sea Eagle compatibility. These 
were needed to replace India’s ageing Sea 


Four first-batch Sea Harriers 
prepare for their ferry flight. The 
aircraft were delivered by air, stops 
including Malta. 


Hawks, initially to serve aboard its long- 
serving carrier, the INS Vikrant. This was 
eventually refitted with a 9°45’ ski jump, 
and could accommodate five Sea Harriers 
alongside its nine Sea Kings. An initial batch 
of six FRS.Mk 51s (and two two-seat T.Mk 
60s) was ordered in November 1979. More 
Sea Harriers were also required for a 
planned second carrier, which emerged in 
1987 as the INS Viraat (formerly the HMS 
Hermes). This second batch, of 10 FRS.Mk 
51s and one T.Mk 60, was ordered in 
November 1985, with deliveries beginning 
on 14 December 1989. A final batch of 
seven FRS.Mk 51s and one T.Mk 60 was 
ordered in October 1986. 

The single-seat Sea Harriers were 
serialled between IN601 and IN623. The 
early aircraft wore standard FAA-type 
colours, with glossy extra dark sea grey 
topsides and white undersides. A white 
tiger badge was applied to the fin, above 
the word ‘NAVY’, and three-digit codes (the 


First-generation Harrier Operators 





last three of the serial) were applied to the 
forward nozzle fairing on the intake. In 
service a single-letter deck code ('W’' for 
Vikrant, and 'X' for Viraat) was often applied 
behind the wing trailing edge, roughly level 
with the tailfin leading edge. The serials 
themselves were painted below the wings, 
with Indian saffron, white and green 
roundels in six positions. Later aircraft had 
the tiger badge on the nose, and not the 
tailfin, while the code on the intake was 
increased in size and reduced to two digits 
(the last two). The top surface colour 
appears to have been lightened and made 
matt or semi-gloss. The word ‘NAVY’ was 
applied in black to the port side of the fin, 
repeated in Hindi on the starboard side. 

India's four two-seat T.Mk 60 trainers 
(IN651-654) were based on the RAF T.Mk 4, 
but were fitted with a Sea Harrier-type 
undernose Doppler. In 1999 two T.Mk 60 
attrition replacements were produced by 
converting two surplus RAF T.Mk 4s (ZB600 
and ZB602) and these were delivered to 
India as IN655 and IN656. The 22 surviving 
single-seaters are to be upgraded, most 
notably with a new radar. A choice between 
the ELTA EL/M-2032 and the GEC Blue 
Vixen has yet to be made. 





No. 300 Squadron 


The ‘White Tigers’ had virtually been 
disbanded in 1977, ‘ticking over’ with a tiny 
handful of Sea Hawks mainly in second-line 
roles. The first Indian Sea Harriers were 
delivered directly to Yeovilton from 21 
December 1982 (pre-dating a formal hand- 
over on 27 January 1983), and the first 
ndian pilots underwent conversion training 
with assistance from No. 899 Squadron. 
They had arrived in Britain earlier (in April 
1982) for an abbreviated TWU/UK 
familiarisation course at Brawdy, and basic 
Harrier conversion at Wittering. The first 
three single-seaters were ferried to INS 
Hansa (Dabolim) in the province of Goa, 
where INAS 300 was formally re-formed. 
The first three aircraft arrived on 1 
December 1993, and were escorted in by 
he last remaining Sea Hawk. This permitted 
deck landing trials to begin on the (still 
unmodified) Vikrant, beginning on 20 
December 1983, and indigenous training 
began in March 1984, when a full-mission 
simulator was commissioned. The unit was 
declared operational on 12 July 1984, by 
which time the Maharajah of Rewa had 
presented the squadron with a (stuffed) 
White Tiger as a mascot. 

India bought the Hermes in 1986, 
beginning negotiations in January, signing 
an MOU on 13 March and a contract on 19 
April. The ship went into dry dock on 22 
April 1986. At a cost of only £63 million 
India received the Hermes, (which it judged 
to be “in good trim") refitted, dry-docked, 
and provisioned with spares and stores. 
After its refit and rectification, the ship was 
handed over to India at Devonport at 1145 











on 12 May 1987, commissioning at HM 
Naval Base Plymouth as the INS Viraat. 
INS Viraat joined the Indian fleet in 
August 1987, but plans to establish a 
second Sea Harrier Squadron (widely 
quoted as No. 310, the former Alizé unit) 
were abandoned and both ships were 
served by the expanded No. 300 Squadron. 
Vikrant received a refit in early 1991, 
which saw the installation of its 9°45" ski 
jump, BEL DS22 radar, Bofors L-70/-40 AA 
guns controlled by LAPADS, a towed 
torpedo decoy, and an expendable 
Bathythermograph system. The flight deck 
received new white floodlights, landing 
lights and a Line Up Direction Sight, with 


the mirror landing system controlled by 
digital computer for enhanced approach 
flightpath accuracy. This also entailed the 
removal of the ship's catapults and led to 
the withdrawal of the Alizé from shipborne 
operations. Vikrant was retired in 1996. 

When deploying aboard INS Viraat, No. 
300 Squadron usually embarks 10 Sea 
Harrier FRS.Mk 51s, which typically operate 
alongside five Sea Kings, three Ka-28s and 
two HAL Chetaks (Alouette III). During 
March 1999, for example, on a visit to Port 
Zayed in Abu Dhabi, No. 300 Squadron's 
shipborne complement included IN603, 
IN604, IN6O7, IN608, IN613, IN615, IN618, 
IN621 and IN623. 





A T.Mk 60 and two FRS.Mk 51s 
(from first and second batches) are 
seen on the INAS 300 flightline. 


No. 551 Squadron 


Equipped with the HAL Kiran | (with 
redtails) and Kiran II (with blue tails) and 
based at Goa-Dabolim, No. 551 Squadron 
has a flight (B Flight) dedicated to Sea 
Harrier pilot conversion and standardisation, 
borrowing aircraft from No. 300 Squadron 
when required. B Flight is also known as 
SHOFTU (Sea Harrier Operational Flying 
Training Unit). 





Royal Thai Navy 


The Royal Thai Navy purchased seven 
surviving AV-8S and two TAV-8S Harriers 
from Spain in September 1997 to equip the 
Air Wing of the Spanish-built carrier OPHC- 
911 (Offshore Patrol Helicopter Carrier 911) 
HTMS Chakri Naruebet. Although 
refurbished by CASA before delivery, most 
of the aircraft retained their basic Armada 
colour scheme of light gull grey, with white 
undersides. Some aircraft received a new 
colour scheme of overall medium grey, 
though this was applied thinly enough for 
the previous colours to show through in the 
form of a faint demarcation line on the 


Variant Thai serial 
TAV-8S 
TAV-8S 
AV-8S 
AV-8S 


3101 
3102 
3103 
3104 
3105 
3106 
3107 
3108 
3109 


01-807 
01-808 
01-803 
01-804 
01-805 
01-806 
01-809 
01-811 
01-814 


AV-8S 
AV-8S 
AV-8S 
AV-8S 
AV-8S 


Armada serial 


fuselage. The re-painted aircraft had their 
nosecones painted matt black, while 
warning markings usually applied in red 
were instead applied in black. This made 
them superficially more similar to Royal 
Navy Sea Harriers in appearance. To these 
basic schemes were added Thai roundels in 
six positions, a Thai flag and Royal Thai 
Navy legend on the fin, and the Thai navy 
logo (in Thai script) on the rear fuselage. 
Four-digit serials were applied low on the 
nose, with the last digit used as a code on 
the fin and inside the airbrake. Bureau 
numbers were painted on the ventral fin. 


US BuNo. Colour scheme 
159563 
159564 
159559 
159560 
159561 
159562 
159574 
159576 
159578 


not known 
Armada 
Armada 
Armada 
Armada 
Armada 
toned-down 
not known 
toned-down 





When not deployed aboard ship the 
aircraft (assigned to No. 301 Squadron, and 
not No. 105 Squadron as originally planned) 
are based at U-Tapao as a part of No. 3 
Wing. The Spanish-built HTMS Chakri 
Naruebet is similar to the Spanish Navy's 
own Principe de Asturias, albeit 15 m (50 ft) 
shorter in length and is fitted with a 12° 
ski-jump. The first Thai Navy Harrier pilots 
arrived in Spain for conversion training at 


the end of 1995, and began their AV-8 
conversion at Rota in June 1996, after first 
undergoing US Navy pilot training at 
Meridian and Kingsville. 


The Thai Harrier unit is No. 301 
Squadron at U-Tapao. This is one of 
the unit's toned-down, darker grey 
aircraft. 
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‘Past into Present’ 
Romania’s Harbin H-5s 


Photographed by Rob Portengen and Frits Widdershoven 





H-5 307 taking off from Fetesti’s runway clearly shows Air 
Target Sweden AB’s KR27-45-450 sleeve target equipped with an 
AS-131SC acoustical miss distance indicator. The launcher arm 
protrudes through the bomb bay doors. Inside 307’s bay is the 
MBV 7S MK 3 target towing winch with a cable length of 4500 m 
(14,765 ft). The system is used for anti-aircraft gunnery practice 
at the Cap Midia range. 













On 8 July 1948 famed Ilyushin test pilot 
V. K. Kokkinaki took the 11-28 bomber 
prototype aloft for the first time. Many 
thousands were built, both in the 
Soviet Union and by China, the latter 
reverse-engineering the type. Over 50 
years later this design is still, 
remarkably, in operational service with 
the Romanian air force, truly bringing 
the past into the present. 





Above: Going low - after completing the weather 
flight Commander Teodor Solomon, with 
Lieutenant Commander loan Babusanu in the 
front and Captain Constantin Banu in the back, 
gives Fetesti an early wake up call. 


Left: Harbin Hong-5 (from the Chinese 
Hongzhaji or Bomber) 307 is one of four aircraft 
that reached Romania by boat in 1971. After 
assembly at Bacau by Chinese and Romanian 
technicians, the aircraft was delivered to 
Escadrila 38 Aviatie Cercetare (38 Search 
Aviation Squadron), an independent unit 
attached to Baza 86 Aeriana (86 Air Base) located 
at Fetesti Air Base. 307 is the only dedicated 
target tug aircraft. 
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Above: Commander Teodor Solomon, the commander of Escadrila 38 Aviatie Cercetare, 
taxis in after completing an anti-aircraft target towing mission over the Cap Midia gunnery 
range. Clearly visible is the pilot’s leather helmet, still worn operationally out of choice, 
although more modern equipment is available. 


Right: Commander Teodor Solomon (top) became commander of Escadrila 38 Aviatie 
Cercetare in 1998. This charismatic leader started his military career in 1970 at the Scoala 
Militara de Ofiteri de Aviatie (Military School for Air Force Officers) located at Boboc. He 
flew the Yak-18, Aero L-29 and the legendary MiG-15 out of lanca and Alexeni. In 1973 he 
transferred to the I/-28/H-5 and in 1974, after 12 days (58 landings, 14 hours of flight), he 
went solo on the type. Over the years he has accumulated a total of more than 2,000 flying 
hours, of which over 1,900 hours have been in the I-28/H-5. Commander Solomon is seen 
here with his navigator, Lieutenant Commander Gelu Fisan, in Hong-5 307. 


Below: The target tug H-5 taxis to the runway. The H-5 was a version of the Ilyushin I-28 
‘Beagle’, and was produced, without licence, in large numbers by Harbin, the first Chinese- 
built aircraft flying on 25 September 1966 in the hands of Wang Wenying, Zhang Huichang 
and Zeng Fannan. In addition to the standard bomber versions were a nuclear-capable 
bomber, torpedo bomber, HJ-5 trainer and HZ-5 reconnaissance platform. 
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Left: HJ-5 (Hongzha Jiaolianji or 
Bomber Trainer) 408 is one of only 
two ‘double-command’ trainer 
aircraft, which both reached 
Romania in 1979. The instructor 
pilot is seated in the front cockpit 
while the student pilot sits ‘on top’. 
The workload of the guy in the back 
is reduced to radio operation 
because the aircraft lacks the 23-mm 
twin-barrelled rear gun. 


Below: Easily recognisable by the 
lack of the rear guns, HJ-5 408 taxis 
to the runway for an early morning 
training flight, covering Fetesti Air 
Base with the heat of its exhaust. 


Bottom: The HJ-5 is used for a 
variety of tasks, including the 
conversion of new pilots to type, 
check rides and for the weather 
check flight on flying days. A normal 
weather flight lasts up to 20 
minutes, after which, if weather 


permits, the day’s flying 
commences. 











Above: For its forgiving characteristics and responsiveness, the Fortele 
Aeriene ale Romaniei H-5s are nicknamed ‘Blandul Ben’ (Gentle Ben). 
Blandul Ben was a bear starring in a popular 1970s TV series. The message 
in this series was that, however gentle bear Ben seemed to be, he always 
remained a bear, with its unpredictable character. This also goes for the 
Hong-5s, a lesson told to every H-5 pilot. From the total of 14 H-5s 
delivered, two aircraft have crashed. 701 crashed in 1991, while 710 crashed 
during a reception flight after a major overhaul at Bacau in 1985. 


Right: H-5 309 is 
towed to the 
active flight line 
of Fetesti behind 
a truck. All 
Romanian H-5s 
are equipped with 
two cameras with 
200-mm or 400- 
mm lenses. The 
downward- 
looking camera is 
located in the 
bomb bay while 
the side-looking 
camera is located 
on the left side of 
the aircraft’s rear 
fuselage, 
between the 
wings and the 
tail. 








Above: With the canopy and the navigator’s hatch already opened, a ground 
crew member is about to open the rear gunner/radio operator’s hatch. 


Below: Hong-5 309 waits on the active flight line of Fetesti Air Base, the 
pilot waiting for clearance to taxi to the runway. The 38th was based at 
Targsor during the period 1951-1952 but moved to Brasov for the period 
1952-1953. From 1953-1955 the unit was located at Clinceni, which was 
traded for Boteni during the period 1955-1957. In 1958 the unit touched down 
at Fetesti for the first time and has remained there fo this day. 
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CT Ma roe ty f? 
Hohe 


Above: 709 is one of eight H-5s that reached the country by train in 
1974. Most of the aircraft of this series need major overhaul. For 
Commander Solomon and his men, “It is hard to watch the line of 
aircraft untouched for years, because of the lack of money for 
repairs now that the whole country passes through a general crisis. 
It is hard for them to hope that anything will ever change, that the 
past [when flying hours were plentiful] will come into the present.” 


Left: In full flight gear, this radio operator/rear gunner is reaching 
for his helmet. Seconds later he will disappear into the hatch 
located at the rear of the aircraft. The ‘guy in the back’ is the only 
crewmember that does not have the ‘comfort’ of an ejection seat, 
having to bale out of this hatch in an emergency. The navigator has 
two seats at his disposal. During take-off and landings he is seated 
on an ejection seat, while during flight he sits on a stool in the 
glazed nose of the aircraft. “Six eyes serving the same purpose: 
detection of the enemy and transmission of the exact information 
about them,” is how Commander Solomon describes the task of 
Escadrila 38 and its H-5s, Despite the carriage of cameras, the 
human eyeball is still the most valuable reconnaissance tool 
during the low-level missions expected of the H-5. 


Below: Lieutenant Commander loan Babusanu, second in 
command of Escadrila 38 Aviatie Cercetare, awaits clearance to taxi 
to the runway of Fetesti Air Base. This unit was established on 30 
December 1951 as Regimentul 282 Aviatie Bombardament (282 
Bomber Aviation Regiment), part of Diviziei 87 Aviatie Mixta (87 
Mixed Aviation Division). In 1956 the designation changed into 
Regimentul 282 Aviatie Cercetare (282 Search Aviation Regiment), 
while in 1958 this was redesignated into Escadrila 282 Aviatie 
Cercetare (282 Search Aviation Squadron). In 1959 the designation 
changed into its present one, Escadrila 38 Aviatie Cercetare. The 
unit is remarkable for being among the last operators of the 
‘Beagle’. H-5s still serve in some numbers in China, with both the 
air force and navy, and probably with the North Korean air force. 
A single H-5 is in sporadic use as a target tug with 4020 Regiment 
of the Albanian air force, while a handful of I1-28s may still be in 
use as ECM aircraft with the Egyptian air force. 
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Above: Demonstrating the low-level capability of the H-5, 307 and 
309 perform a fly-by over the active flight line at Fetesti. With 
1,000 to 1,500 flying hours logged, the H-5s are expected to serve 
for another four to five years. The pilots log about 20 to 70 hours 
in one year, depending on the pilot’s experience. 


Left: Lieutenant Commander loan Babusanu, the second in 
command of Escadrila 38 Aviatie Cercetare, is seen here flanked 
by another pilot and the radio operator. The ‘double-command’ 
HJ-5 lacks the ventral mapping radar of the H-5 (PSBN-M-8 in 
the I-28). Although the H-5 was fitted with two 23-mm cannon in 
its bomber version, the aircraft operated by Escadrila 38 are fitted 
with only one 23-mm cannon (as well as the tail guns). In 
addition to the two-camera installation, the reconnaissance 
versions can carry additional fuel in the bomb bay. 


Right: After the return of the early 
morning weather flight, the 
groundcrew and aircrew are briefed _| Aumann VW Neue Was 
on the active flight line. f y 


Neil 


Weg 


Below: A rarely seen formation take- 
off of H-5s 307 and 309 is performed 
by, respectively, Commander Teodor 
Solomon and Lieutenant 
Commander loan Babusanu. 
Escadrila 38 Aviatie Cercetare is 
divided into four Air Patrols (a patrol 
is a three-aircraft bomber element). 
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Ilyushin I-18 family 
Military Variants 


Ilyushin’s [1-18 was a major 
milestone in the development 
of Soviet commercial aviation. 
Like its US counterpart, the 
Lockheed Electra, its 
performance, capacity and 
reliability made it an obvious 
choice for adaptation to a 
number of military roles such 
as maritime patrol, 
intelligence-gathering, 
command post, space tracker 
and testbed. 


he Fourth of July is a meaningful date 
; for many Russians, as well as for 
Americans — albeit in a totally different 
way. On 4 July 1957 the first prototype of the 
Ilyushin [l-18 four-turboprop airliner (SSSR- 
L5811, c/n 187000001) took off on its maiden 
flight from Moscow’s Central airfield named 
after Mikhail V. Frunze (better known as 
Khodynka). The aircraft was originally called 
Moskva, since it was designed and mass- 
produced in Moscow (though this popular 
name proved to be short-lived), and was code- 
named ‘Coot’ by NATO. This Soviet equiva- 
lent of the Lockheed L-188 Electra proved to 
be extremely successful, and a few are still in 
passenger service to this day. 

Predictably, the ‘Coot’ quickly found 
military uses as well, the first being, of course, 
the VIP transport role. The II-18S (S = salon, 
i.c., VIP version of the IIl-18B) was developed 
pursuant to a State Committee for Aircraft 
order dated 16 May 1958. At least two such 
aircraft were operated by the Soviet Air Force 
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Above: Arguably the most 
important military derivative 
of the I/-18 was the I-38 
maritime patrol aircraft. The 
‘May’ partnered the Tu-142 
‘Bear’ and Be-12 ‘Mail’ 
patrolling the oceans in an 
attempt to monitor the 
movements of NATO 
submarines and surface 
units. 


Right: The I1-22 ‘Coot-B’ is a 
dedicated airborne command 
post, fulfilling a similar role 
in the Soviet/Russian 
command chain as the 
Boeing EC-135 performed for 
the United States. This is an 
I1-22M-11 Zebra. 


in an airline-style colour scheme different from 
the pre-1973 Aeroflot Il-18 standard (prior to 
1973, when the familiar standard livery was 
introduced, each type operated by the Soviet 
airline had its own colour scheme). One of the 
aircraft, coded ‘001 Red’ and used by the then- 
Defence Minister of the USSR, Marshal 
Gheorgiy M. Grechko, was a late-production 
Il-18B with 14 cabin windows to starboard 
(one + two + three + two emergency exits + 
one. + seven). The ministerial VIP transport 
role and the tactical code ‘001 Red’ later passed 
to a Tu-104 ‘Camel’ in VIP configuration. The 
other aircraft was an early-production Il-18B 
with 17 cabin windows to starboard (two + 
two + three + two emergency exits + one + 
seven). It had no tactical code: unlike Western 
military aircrafe which have serials allowing 
positive identification, since 1955 Soviet and 
CIS military aircraft have worn codes which are 
usually simply the aircraft’s number in the regi- 
ment operating it, rendering positive identifica- 
tion impossible. Three-digit tactical codes are 





rare and usually allocated to development 
aircraft only, in which case they still tie in with 
the construction number (manufacturer’s serial 
number) or fuselage number (line number); 
with transports, however, the three-digit codes 
are now usually the ‘last three’ of the aircraft’s 
former civil registration. 

The [I-18 also evolved into several specialised 
military versions for the Soviet Air Force (VVS 
— Voyenno-vozdushnyye Seely) and the Soviet 
Naval Air Arm (AVMF — Aviahtshiya voyenno- 
morskovo flota), chief among which were the 
I-20 ‘Coot-A’ strategic reconnaissance plat- 
form, I-22 ‘Coot-B’ command post and [I-38 
‘May’ maritime patrol aircraft. 


I1-20 ‘Coot-A’ in service 

The West did not become aware of the 
type’s existence until 1978 when an II-20M was 
intercepted by NATO fighters over the Baltic 
Sea. After that the type was codenamed ‘Coot- 
A’. The actual designation took even longer to 
become known, and some Western sources 











The II-20M ‘Coot-A’ is Russia’s principal stand- 
off strategic reconnaissance platform, equipped 
with a comprehensive Sigint suite, SLAR and 
optical sensors. The II-20M has appeared in many 
areas of the world, but was especially prevalent 
in the international skies around western 

Europe. The uncoded aircraft above was 
intercepted by Swedish fighters over the Baltic. 


erroneously called the aircraft I-20DSR (DSR 
= dahl’niy strategheecheskiy razvedchik — long- 
range strategic reconnaissance aircraft). 

The I]-20Ms flew very special and secret 
missions, operating from bases along the Soviet 
borders (near Khabarovsk in the Far East, near 
Tbilisi in the south, etc.). They were also 
deployed in the Soviet Union’s Warsaw Pact 
satellites in order to get closer to the ‘potential 
adversary’, and from the mid-1970s two ‘Coot- 
As’ were seconded to the Group of Soviet 
Forces in Germany (renamed Western Group of 
Forces in 1989). Due to the highly classified 
nature of their work the Il-20Ms were not 
listed on the inventory of regular reconnaissance 
regiments, and instead reported directly to the 
HQ of the defence district or air army for 
which they were working. The two examples 
stationed in East Germany were operated by an 
independent reconnaissance squadron at 
Sperenberg AB near Berlin, part of the 16th VA 
(VA = vozdushnaya armiya — air army); this 
unit has been reported as the 390th OAO 
(OAO = otdel’nyy aviatseeonnyy otryad — 
independent flight detachment). In 1978 the 
‘Coot-As’ were briefly deployed to 
Oranienburg. Remarkably, they remained at 
Sperenberg long after German reunification on 
3 October 1990, the last I-20M departing for 
Levashovo AB near St Petersburg only on 21 
June 1994, 

The Il-20M can be regarded as the Soviet 
answer to the Boeing RC-135 series. However, 
the ‘Coot-A’ could not equal its American 
counterpart in speed and range, having no aerial 
refuelling capability. Also, the RC-135 had 
more capable mission avionics which could be 
readily configured for a specific mission, as the 
large cargo door inherited from the C/KC-135 
allowed equipment modules to be quickly 
replaced. 


Il-22 ‘Coot-B’ in service 

The Il-22 command post is based at 
Chkalovskaya AB (8th ADON), Kubinka AB 
west of Moscow, OstaPyevo AB, Dyaghilevo 
AB near Ryazan’, Irkutsk and other bases. One 
Il-22M-11 (CCCP-75916) was operated by the 
50th Independent Composite Air Regiment 
(OSAP = otdel’nyy smeshannyy aviapolk) at 
Machulischi AB near Minsk, another (CCCP- 
75918) by a unit stationed near L’vov, a third 
(CCCP-75929) by a unit stationed near 


Kishinyov and a fourth (CCCP-75915) some- 
where in Kazakhstan; after the collapse of the 
USSR they were taken over, respectively, by 
the Belorussian, Ukrainian, Moldovan and 
Kazakhstani air forces. The type has also been 
reported as based at Pushkin near St Petersburg 
but this is misconception, as the aircraft were 
simply on overhaul at the local aircraft repair 
plant No. 20. 

On 14 May 1994 the ‘Coot-B’ had its public 
début when I]-18D-36 CCCP-75903 was 
displayed at the Kubinka open doors day. The 
general public was also able to examine the 
Il-22 at close range during the Aviation Day 
displays at Chkalovskaya; however, understand- 
ably enough, no visitors were allowed inside the 
aircraft. 

On 17 September 1999 two pairs of 326th 
Heavy Bomber Division Tu-95MS-6 ‘Bear-Hs’ 
took off from Anadyr’ and Tiksi to participate 
in an exercise. The bombers were controlled by 
an []-22 ABCP. 

At least two surplus Il-22M-11s (one being 
CCCP-75916) have been stripped of mission 
equipment and are now used as airliners (and 
listed as Il-18Ds). One, ER-75929, is operated 
by Vichi Airlines (the commercial division of 
the Moldovan Air Force) in an all-cargo or 
105-seat all-economy configuration and is occa- 
sionally leased to the Romanian airline Acvila 
Air. The other, YL-LAO (ex-Belorussian Air 
Force CCCP-75916), has been operated by the 
Riga-based private airline Concors since June 
1998 in a mixed-class arrangement, including a 








luxurious VIP cabin at the rear. Both aircraft 
have had most of the II-22’s aerials removed, 
retaining only the fintip ‘cigar’; yet this, along 
with the non-standard APU and the absence of 
windows on the starboard side of the nose, 
clearly indicate their origin. 


11-38 ‘May’ in service 

11-38 deliveries to the newly-formed 24th 
Independent Long-Range ASW Regiment 
(OPLAP DD = otdel’nyy protivolodochnyy 
aviapolk dahl’nevo deystviya) stationed at 
Severomorsk-1 AB near Murmansk began in 
March 1968. This North Fleet unit was then 
commanded by Lieutenant Colonel V. P. 
Potapov, who went on to become Colonel 
General and Commander of the AVMF. Initial 
operational capability (IOC) was achieved by 
August. Amazingly, no sonobuoys were sup- 
plied initially because they were still classified 
(they were not declassified until June 1969). 

At the same time, conversion training got 
under way at the 33rd TsBP i PLS. To cut costs 
and hasten the training process — which was 
important, since the new weapons system still 
had a number of problems that needed resolv- 
ing — the engineers of the Centre’s research and 
development section (Colonel V. V. Achkasov, 
Oleg K. Denisenko and Captain Magadeyev) 
devised the Bereg-38 (Shore-38) simulation 
system which enabled [I-38 crews to practise 
using the Berkut STS on a shore test range 
without actually dropping sonobuoys or 
weapons. 
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In July-August 1969 the Pacific Fleet’s 77th 
OPLAP DD based at Nikolayevka AB near 
Vladivostok, also a new unit, was equipped 
with the II-38. The Baltic Fleet followed suit 
three years later when the ‘May’ became opera- 
tional with the 145th Independent ASW 
Squadron (OPLAE = otdel’naya_ pro- 
tivolodochnaya aviaeskadril’ya) based at Riga- 
Skulte. Additionally, two aircraft were retained 
by the 33rd TsBP i PLS, one to three aircraft 
were perpetually used for test and development 
work by NII VVS and, finally, one retired 
aircraft went to the Lugansk Military Navigator 
School as a ground instructional airframe. 

As usual, the introduction period was accom- 
panied by problems, e.g., it took five days to 
prepare enough torpedoes for 18 aircraft in a 
unit. The reason behind that was the long 
charging cycle (27 hours) of the torpedoes’ 
silver-zinc batteries and the fact that only eight 
battery chargers were supplied to a unit. 
(Incidentally, each battery contained 16 kg/35 
Ib of silver.) Later, however, disposable battery 
packs became available, cutting mission prepara- 
tion time by a factor of 15. 

Another operational difficulty was caused by 
the strict working temperature limits of the 
computer and the radar interface. During the 
pre-flight procedure each aircraft had to be 
connected to an air conditioning cart which 
heated the avionics bay for 1.5 to 2 hours in 
winter and cooled it in hot areas. The problem 
was alleviated by making changes to the 
computer which expanded its working temper- 
ature range. 

The first real target (i.e., foreign submarine) 
was detected by a North Fleet ‘May’ in 1968 in 
the Barents Sea. The Pacific Fleet opened up 
the score in 1974 in the Sea of Japan and the 
Baltic Fleet two years later in the Indian Ocean. 
Initially, the crews were not very successful in 
their efforts: only 17 foreign submarines were 
detected in 1968-73, all by North Fleet aircraft. 
(By comparison, Be-12 crews detected 12 
submarines within the same time frame.) All 
detections were carefully documented by the 
Navy General HQ and the fleet headquarters at 
the time. 
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In 1969-81 the Soviet Navy II-38s undertook 
a total of 4,095 sorties, logging 24,540 flight 
hours. Some 172 foreign submarines were 
detected during this period. Operational costs in 
1977-83, including the cost of the dropped 
sonobuoys, amounted to 161 million roubles, 
or 936,000 roubles per submarine. 


Flying the ‘May’ 

The [I-38 was very much a ‘pilot’s aircraft’ 
and was well-liked by flight and ground crews 
alike for its excellent reliability and ease of 
maintenance. No fatal crashes occurred with the 
type in Soviet times and only one aircraft was 
written off in a non-fatal accident, and even 
that was caused by pilot error. On 9 December 
1987 the captain of a 77th OPLAP DD ‘May’, 
Captain V. N. Koshkin, decided the aircraft was 
accelerating too lazily and would not manage to 
become airborne. At 250 km/h (135 kt) he 
aborted the take-off — too late. The [I-38 over- 
ran the runway at 120 km/h (65 kt), ran into a 
ditch more than 300 m (984 ft) beyond the 
threshold, collapsing the nose gear, and slithered 
forward relentlessly, sustaining damage to the 
main gear and propellers. No-one was hurt, but 
the aircraft was a write-off. 

As noted elsewhere, the Berkut STS and 
associated sonobuoys were the II-38’s primary 
means of target detection. For crews transition- 
ing to the ‘May’ from the Be-6 and Be-12, the 


A iY Ma 


~ 








This II-20M is caught with the sliding window for 
the A-87P long-range oblique camera in the open 
position. Note the three antennas for the 
Kvadraht-2 Sigint system on the rear fuselage side. 


advertised level of mission automation seemed 
too good to be true. The crews’ misgivings 
turned out to be justified: the low reliability of 
the TsVM-264 computer discovered at an early 
test stage was to plague the [I-38 throughout its 
service career. Reliability did improve over the 
years, but still the crews preferred to rely on 
their skills and experience when hunting 
submarines. The navigator took over the 
computer’s work, the ARI operator became the 
‘ears’ of the aircraft, and the pilots and radar 
operator (the latter worked the sonobuoy drop 
buttons) substituted for the automatic control 
features. As a rule, only RGB-1 buoys were 
used; both the barrier and the field tactics were 
used when placing the buoys. 

The APM-73 MAD was used only as a 
secondary instrument, since its detection range 
was little more than 500 m (1,640 ft). It could 
not distinguish a submarine from a sunken ship 
and, as a result, the MAD often gave false 
alarms in the shallow Baltic Sea, which is 
littered with wrecks and other junk. 
Conversely, the main opponent of the Soviet 
navy’s ASW force in the Baltic was West 
German Bundesmarine Project 205 and 206 
submarines. Putting World War II Kriegsmarine 


Left: Two of the shadowy II-20Ms were dispatched 
to East Germany, operating from Sperenberg to 
the south of Berlin. From this base they regularly 
mounted patrols out over the Baltic and along the 
border with West Germany. 


Right: The II-20RT played an important part in the 
Soviet space programme, being employed as a 
space vehicle tracker and telemetry relay 
platform. Here one of the four aircraft is seen 
after its space tracking days were over, relegated 
to trainer duties with the AVMF at Ostrov. 


Below: Both I|-22 command post variants are 
characterised by the fin-top fairing, and were 
developed and converted by Myasishchev. This is 
a Bizon (II-18D-36), with a ventral fairing running 
much of the length of the fuselage. 


Bottom right: Today the I-22 fleet is little used, as 
evidenced by the depth of snow in this wintry 
scene at Chkalovskaya. Two II-22M-11 Zebras are 
visible here. Further command post aircraft have 
been created by conversions of II-18s with 
additional communications equipment, but not 
the extensive fit of the 1-22. 


experience to good use, the Germans demagne- 
tised the hulls of these relatively small diesel 
submarines so well that the APM-60 ignored 
them altogether — even when the submarine 
was cruising in the surfaced position (as often 
witnessed by I-18 crews). 

It was a different story in the northern part of 
the Indian Ocean, where the I-38 also saw 
service. The Indian Ocean is much deeper and 
any sunken ships would be resting far below 
500 m (1,102 ft). Here the ‘May’ was up against 
US Navy nuclear-powered submarines, which 
were much larger and could not be demagne- 
tised, so the MAD was quite useful. 

The outrageously expensive and, unreliable 
RGB-3 active sonobuoys were used extremely 
rarely, while the RGB-2 passive buoys were 
mostly used during weapons practice. Zeroing 
in on the target and dropping the weapons in 
manual mode was not easy, so the crews had to 
rely on the Berkut STS and hope the computer 
would not break down. Using target bearings 
indicated by two RGB-2s, the computer 
pinpointed the submarine, calculating its head- 
ing and speed and hence the point where the 
bombs or torpedoes would be dropped. 


Torpedo practice 

Torpedo bombing practice in all Soviet Navy 
fleets took place at least once or twice a year. 
Since real operational submarines were usually 
used as practice targets (there being a dearth of 
disposable old hulks), the ‘Mays’ were armed 
with inert torpedoes. These differed from the 
AT-2 mainly in having a 50-cm (1-ft 8-in) 
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rubber bumper rather than a warhead, so they 
would not cause damage in the event of a direct 
hit. The torpedoes were set to travel at such a 
depth as to pass over the target, after which 
they rose to the surface automatically, indicating 
that the target had been ‘destroyed’. The train- 
ing followed a real combat scenario as closely as 
possible, including the dropping of RGB-1 
sonobuoys. The only big difference was that the 
11-38 crews usually knew the submarine’s diving 
time and location, depth, speed and heading, 
which allowed them to score a ‘kill’ even if the 
STS failed completely. 

In August 1975. the Soviet navy held the 
Plyos (River Pool) exercise in the White Sea. 
Of a test and development nature, the exercise 
consisted of several stages, one of which was 
intended to verify several models of anti- 
submarine munitions (albeit in somewhat 
simplified conditions). A retired diesel subma- 





rine was anchored at a depth of 40-50 m 
(131-164 ft), equipped with a noise generator 
imitating engine and propeller noises and a 
buoy providing a radar signature. ASW cruisers 
were the first to try their luck, launching anti- 
submarine missiles which missed the target and 
self-destructed. 

Next, a pair of Il-38s appeared on the scene, 
each toting a single AT-2 torpedo. The navy 
had serious doubts about the usefulness of this 
weapon in the area, even though the depth was 
in excess of 100 m (328 ft), because the AT-2 
had a few peculiarities, including a complex 
retarding system with two 0.6-m’ (6.5-sq ft) 
drogue parachutes and a 5.4-m’ (58-sq ft) main 
brake parachute. The direction in which the 
torpedo entered the water and began its target 
search circulation could not be stabilised, and 
the centre of the torpedo’s circular course was 
located 40-50 m (131-164 ft) from the point of 
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splashdown and was completely unpredictable. 
All this made scoring a ‘kill’ highly uncertain. 
Additionally, the torpedo’s guidance system 
worked in cycles (active/passive homing), with 
the active mode taking precedence some 35 per 
cent of the time. If the level of extraneous 
noises exceeded a pre-set limit, the system 
switched to passive mode; if a positive echo was 
received during circulation the system remained 
in active mode and guided the torpedo all the 
way. 

The sceptics turned out to be wrong, for the 
AT-2 did better than predicted. Having 
achieved a good lock-on, the torpedo guided all 
the way in and impacted 1 minute 40 seconds 
after splashdown. The resulting explosion tore a 
3-m’ (32.3-sq ft) hole in the submarine’s hull, 
and the submarine sank. This was the only case 
when a live AT-2 ASW torpedo was used 
against a real submarine. 

Much attention in the I-38 crews’ combat 
training programme was given to setting up 
minefields, carrying out practice bomb strikes 
against surface ships and using the oldest anti- 
submarine weapon — depth charges. The 250- 
kg (551-lb) PLAB-250-120 Lastochka depth 
charges packed quite a punch and were to be 
dropped in sticks, with each charge set at a 
different depth. The PLAB-250-120 could 
inflict heavy damage on a submarine at a 
distance of up to 10 m (33 ft) — unless, of 
course, the sub had time to take evasive action. 
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The ‘May’ also could carry the KAB-500PL 
Zagon guided depth charge; like the AT-2 
torpedo, this had an acoustic guidance system 
and featured small rudders on the nose which 
enabled it to follow a spiral trajectory after 
splashdown. When the system got a target lock- 
on, a solid-fuel rocket motor was ignited and 
the depth charge headed toward the target like 
a torpedo. In reality, however, the KAB-500PL 
and the Orlan (Sea Eagle) rocket-powered 
torpedo were exotic weapons about which 
most I]-38 crews had only vague ideas. 


Nuclear attack 

In the event of a serious war threat, thé 
Soviet navy placed high hopes on nuclear depth 
charges, whose use required concerted action 
by a group of ASW aircraft. For example, the 
Baltic Fleet’s 145th OPLAE would enact the 
following plan: when a Red Alert was declared, 
three I]-38s would be configured for the search 
role with 216 RGB-1 sonobuoys each. Three 
other aircraft would be in search/strike configu- 
ration with typically 144 RGB-1 sonobuoys, 10 
RGB-2 buoys and one or two AT-2 torpedoes, 
while two more ‘Mays’ would head for the 
weapons storage “depots at Bykhov AB or 
Ostrov AB where they would be armed with 
one or two nuclear bombs each (the number 
depended on the weapon’s model). The II-38s 
would then rendezvous in their assigned patrol 
sectors. Once the search aircraft had located a 


Two Swedish air force photos show 145th OPLAE 
‘Mays’ on patrol over the Baltic. The aircraft at 
left is dropping an RGB-1 sonobuoy. In full 
search configuration the ‘May’ could carry 216 of 
these sensors, although this number reduced 
considerably when weapons were carried. On 
first contact buoys were l/aid in a cruciform 
pattern: thereafter in barrier lines. 


submarine, the strike ‘Mays’ would head for the 
target area and drop their weapons. 

The nuclear munitions had a complex safety 
system and the detonators could only be armed 
by entering secret codes received en route from 
the General HQ in Moscow. No full-scale 
‘nuclear scenario’ exercises are known to have 
taken place in the Soviet navy; training for this 
scenario was limited to mission preparation 
(including engine starting) and, for the two 
bomb-toting aircraft, the flight to the storage 
depots where dummy ‘nukes’ would be fitted. 
The nuclear bombs were handled amid 
extremely tight security measures. The bomb 
would be carted to the aircraft carefully 
wrapped in tarpaulins and hoisted into position 
behind canvas screens. Of the II-38’s crew, only 
the captain, the navigator and the radar operator 
had the right even to look at them. 

Generally, the ‘May’ was quite effective 
when compared to other Soviet ASW assets. 
The [I-38 and Be-12 were responsible for up to 
80 per cent of the ‘enemy’ submarines detected 
by the Soviet navy in 1989. This high efficiency 
resulted mainly from intensive crew training 
(the crews logged up to 300 flight hours per 
year). Training and ‘real’ sorties were flown 
around the clock in any kind of weather, with 
mission times that often lasted 12 hours or 
more. 

The Okean (Ocean) exercise held in March- 
April 1970 became a demonstration of the 
I]-38’s capabilities. The exercise was command- 
ed by Soviet navy C-in-C Fleet Admiral S. G. 
Gorshkov and was unprecedented in its scale, 
taking place in four oceans and 15 seas. No 
fewer than 37 aviation regiments took part in 
the exercise, including 21 AVMF units, eight 
DA units and eight Air Defence Force (PVO — 
Protivovozdooshnaya oborona) units. The 
participating North Fleet Air Arm I]-38s had to 
operate in extremely adverse weather condi- 
tions, and some of the watching top brass even 





‘May’ versus the US Navy: above an F-14A 
Tomcat shepherds a prowling II-38, while at right 
an aircraft makes a low-level pass over the flight 
deck of USS Midway. Such encounters were 
frequent during the Cold War and often tense, 
especially during large-scale war rehearsal 
exercises. Western fighters paid particular 
attention to the ‘Mays’ when they were sowing 
buoys to observe and analyse Soviet ASW tactics. 


voiced doubts about the advisability of risking 
the crews, considering that this was just an 
exercise. In fact, not all crews were skilled 
enough to fly in such conditions and had. to be 
assisted by Major Sharapov’s crew from the 
33rd TsBP i PLS. 

The mission was to hunt down a Blue Force 
submarine (in Soviet/Russian exercises, Red 
Force is the ‘good guys’ and Blue Force is the 
‘bad guys’, the opposite to Western convention) 
cruising in the Norwegian Sea towards its 
assigned area of service. The initial search was 
conducted by setting up fields of sonobuoys 
dropped by two aircraft on divergent headings. 
The actual conditions, however, made this 
tactic fruitless: there were fairly heavy seas (sea 
state 3 or 4) and the buoys switched to continu- 
ous emission mode because of the high noise 
level. 

After some hesitation, the commanders of the 
exercise decided to save face, ordering that the 
submarine be detected with the MAD. This was 
clearly not the brightest idea under the circum- 
stances, yet two hours after the search had 
begun an II-38 captained by the unit’s CO 
managed to detect the sub and shadowed it for 
another hour and a half, making four not-too- 
stable contacts. However, another crew which 
was to take over the chase failed to find the 
target and the search was abandoned — officially 
because of deteriorating weather (low clouds 
and heavy icing). 

Three days later the Navy General HQ 
assigned a Blue Force missile submarine to 
patrol between the Lofoten Islands and Jan 
Mayen Island. A field of 50 RGB-1 sonobuoys 
was set up (the AVMF HQ had advised the 
Il-38 crews about the submarine’s position in 
order to avoid squandering the buoys). The 
target was duly detected and shadowed for 
more than seven hours, with several ‘Mays’ 
working in shifts, until the surveillance had to 
be abandoned because of poor weather. 

Generally, the [1-38 made a favourable 
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impression during the Okean exercise. In 
comparison, the Be-12 and Ka-25PL looked 
much less attractive, leading the AVMF leaders 
to urge accelerated upgrading of the ‘Mail’ and 
development of a new-generation shipboard 
ASW helicopter (which emerged as the 
Ka-27PL ‘Helix-A’). 

Maritime reconnaissance was also an impor- 
tant part of the II-38’s responsibilities, to which 
end some aircraft were retrofitted with the 
Vishnya Comint system and the ARI operator 
training course amended accordingly. Elint- 
configured I]-38s routinely shadowed NATO 
warships, e.g., 77th OPLAP DD ‘Mays’ from 
Nikolayevka AB prowled around Japan, and 
145th OPLAE aircraft were regular visitors to 
the region of the British Isles. 


Overseas deployments 

Besides operating from their regular bases, 
the ‘Mays’ were often deployed to ‘friendly 
nations’ to extend their reach. In March 1968 
the Soviet Union and the Arab Republic of 
Egypt signed an agreement enabling a detach- 
ment of six Soviet navy Tu-16R “Badger-E/P’ 
Elint aircraft to operate from Egyptian bases, 
gathering intelligence for both nations. The 
‘Badgers’ were later joined by An-12BK-IS 
‘Cub-C’ ECM aircraft, Be-12s and II-38s. The 








aircraft were flown by Soviet crews but wore 
Egyptian Air Force markings for the sake of 
appearances, complete with four-digit Arabic 
serials as used by the EAF (e.g., “Badger-Es’ 
‘4376’ and ‘4381’, ‘Badger-Fs’ ‘4380’ and 
‘4384’, An-12BK-IS ‘4371’ and II-38 *4299’). 

Originally, the entire Soviet detachment — 
the 90th Independent Special Mission Long- 
Range Reconnaissance Squadron (90th 
ODRAE ON = otdel’naya dahl’nyaya razvedy- 
vatel’naya aviaeskadrilya osobovo naznachentya) 
was based at Cairo-West, a major EAF base, but 
some aircraft moved to Mersa Matruh AB. 
From the autumn of 1970, the quasi-Egyptian 
11-38s performed Elint duties over the 
Mediterranean. On the pretext of filling the 
need for more sophisticated equipment, the 
original pair of ‘Mays’ was supplemented in 
June 1971 by two more aircraft, while the 
Be-12s returned to the USSR. The operating 
conditions were normal and the missions 
presented no problems; moreover, the crews 
were accommodated in comfortable lodges with 
amenities and facilities they never dreamed of 
back home. 

No submarines were detected initially. Soon, 
the crews grew bolder and started reporting 
encounters with subs increasingly often, leading 
to suspicion about the accuracy of such reports. 
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Verifying the claims outside the USSR was 
impossible. 

Flying over the Mediterranean, especially at 
low altitude, did bring a few surprises. The 
crews reported that salt crystallised copiously on 
the flight deck windows during prolonged 
oversea flights at 70-100 m (229-328 ft), and an 
alcohol windshield flushing system was urgently 
required. It is easy to assume that the wind- 
shields would not be the only thing to be 
flushed! 

In late 1972 relations between Moscow and 
Cairo soured, making the detachment’s further 
stay in Egypt impossible, and all 90th ODRAE 
ON aircraft returned to the USSR. In the 
course of their operations from Mersa Matruh 
the ‘Mays’ reported 20 contacts with 
submarines. More foreign deployments 
followed in the early 1980s, involving II-38 
crews from all fleets. Il-38s were regularly 
deployed to Libyan and Syrian bases, where, 
among other duties, they observed US Navy 
battleships (such as USS New Jersey) taking part 
in the 1982 war in Lebanon. 


Yemeni deployment 

From 9 January 1980 Baltic Fleet/145th 
OPLAE Il-38s were deployed in South Yemen 
(People’s Democratic Republic of Yemen). 
Originally they were based in Aden, patrolling 
the Arabian Sea and the northern part of the 
Indian Ocean, but in 1983 they moved to the 
major air base at E] Anad. Two Soviet navy 
Il-38s were stationed in South Yemen at any 
one time, the aircraft and crews being rotated 
on a bi-monthly basis. En route from Riga, the 
‘Mays’ made a single stop at Tashkent and then 
staged to the Arabian Peninsula via Iranian 
territory. In 1985 the Pacific Fleet’s 77th 
OPLAP DD relieved the Baltic airmen. (It has 


Il-18 VIP transports 


Various II-18s have served the military in VIP 
and staff transport roles. The II-18S Salon was 
a specially equipped version for VIP transport, 
whereas others were conversions of airliner 
II-18Ds or II-18Vs. 


Right: This early ‘Coot’ is an I]-18S Salon of the 
Soviet air force, used for the transport of high- 
ranking staff or government officials. 









Above: ‘001 Red’ was a much- 
travelled II-18S, used by Defence 
Minister Marshal Gheorgiy M. 

Grechko. 










Above right: Wearing standard 
Aeroflot colours, this I!-18 is seen 
at Kabul airport during the 
Afghanistan war. 


Right: RA-75498 is a VIP- 

configured II-18D, seen in 
Germany shortly before the 
withdrawal of the 16th VA. 


to be said here that the living conditions in 
South Yemen were horrendous compared to 
the ones in Egypt.) 

Sorties were flown every five or six days, 
always by pairs of aircraft. The I-38s were 
mainly tasked with locating and monitoring US 
Navy carrier groups. As a rule, the crews would 
be briefed from Moscow on the location of 
ships to be shadowed, which were usually head- 
ing for the Persian Gulf. The ‘Mays’ tried to 
approach the target stealthily, flying at 100-150 
m (328-492 ft) and maintaining radio silence. If 
the carrier could not be spotted within a 50-60- 
km (27-32-nm) radius, the aircraft would climb 
to 6000-7000 m (19,685-22,965 ft) and try to 
detect it by radar. The Berkut radar could make 
out a large ship at 260-280 km (140-151 nm) 
range but could not tell an aircraft-carrier from 
a supertanker — and there are a large number of 
the latter in the Persian Gulf. 

After getting the target on their radar scopes 
the H-38s descended again and passed over the 
carrier group, photographing it. Then, if 
enough fuel remained, they would move out 
60-80 km (32-43 nm) ahead of the group and 
try to detect the nuclear-powered submarine 
which invariably accompanied the group. The 
MAD was used for initial search, which meant 
the aircraft had to descend to 50 m (164 ft) or 
even 30 m (98 ft); the crew of the wingman 






















could clearly see the lead aircraft leaving a wake 
on the sea like a speedboat. In this mode, all 
flying was strictly manual; engaging the autopi- 
lot was strictly forbidden and the pilots were 
well aware of the consequences of an autopilot 
failure at this altitude. The ‘Mays’ flew a shuttle 
pattern across the submarine’s anticipated 
course, and if the MAD gave a positive reading, 
four RGB-1 sonobuoys were often dropped in 
a cruciform pattern to determine the subma- 
rine’s heading. Once the presence of a subma- 
rine had been confirmed, the crew reported to 
Moscow or to the Baltic Fleet HQ, which 
usually ordered them to return to base, the 
reason being that the cost of an RGB-1 was 
comparable to that of a colour TV and continu- 
ing the search would be expensive. It should be 
noted that Soviet submarines were also active in 
the area, and the orders to ‘go home’ after 
detecting a sub were not based on cost grounds 
alone. The detected submarine could turn out 
to be one of their own and the ‘Mays’ could 
reveal its location to the Americans by circling 
over it long enough. 

The I]-38’s target identification capabilities 
were, putting it mildly, modest. Unlike the 
P-3’s mission equipment, the Berkut STS had 
no IFF function. Theoretically, the ARI opera- 
tor could identify the submarine’s type by the 
noise it emitted (and thus tell the ‘good guys’ 


























Right: Leaving a distinctive trail of smoke from 
its four Al-20 engines, an I-38 climbs out ona 
training sortie. In Cold War times the ‘May’ force 
was heavily utilised, with crews flying many 
hours. The situation is different at the end of the 
1990s, although the readiness of the II-38 fleet 
has stood up well to the lack of funding, and the 
type has a remarkably good accident record 
considering its long career. 


from the ‘bad guys’), but this required an opera- 
tor with excellent musical skills and such indi- 
viduals were few in the navy; most operators 
could no more than tell a diesel submarine from 
a nuclear-powered one. Still, the obligatory 
report to the higher command clarified the 
situation, since the HQ knew the location of 
Soviet submarines. 

If ordered to continue the search, the crew 
would set up sonobuoy barriers. In doing so 
they never trusted the Berkut, because even if 
the STS worked properly at one moment, there 
was no guarantee that it would not fail in the 
next. If it did, the mission would end, for the 
Il-38 had no precision navigation system. The 
crew relied on the old-fashioned map, logarith- 
mic rule and stopwatch. 


Sonobuoy barrier 

Since the submarine’s course was by then 
fairly clear, two semi-circular barriers of 
RGB-1s would be set up consecutively, giving 
a much better idea of where it was heading as it 
crossed the barriers. While the first four buoys 
indicated the submarine’s heading with an error 
margin of +/-45°, the first barrier reduced the 
error to +/-22° and the second barrier to 
+/-10-11°. Working in this fashion required 
good crew co-operation and placed high 
demands on the navigator’s skill; it took about 
five years for a navigator school graduate to 
reach the required skill level. 

From 29 January 1981, 145th OPLAE II-38s 
were also periodically deployed to Asmara, 
Ethiopia, where the living conditions were even 
worse. From there they flew reconnaissance 
sorties and patrolled the Arabian Sea. 77th 
OPLAP DD aircraft, too, visited Asmara. One 
such temporary deployment in 1984 ended in 
disaster when Eritrean separatists overran the 
base and destroyed everything in sight, includ- 
ing two ‘Mays’. 

The Soviet Union’s burning desire to main- 
tain a military presence in the Mediterranean 
(apart from the helicopter-carrying warships 
which the West no longer seemed to take 
seriously) led to the signing in 1982 of an agree- 
ment with Libya that enabled two II-38s to 
operate from Maitiga AB. During this deploy- 
ment the II-38s flew only a few sorties, detect- 
ing one submarine with the help of the mission 
equipment and another visually (i.e., catching it 
in the surfaced position). The Soviet navy 
commanders hoped the Libyan government 
would take the presence of the ‘May’ as an act 
of fate and supply the fuel at a nominal price or 
even free of charge. However, they were in for 
a disappointment when Libya charged 
US$180,000 for the fuel, board and lodging for 
the crews. Still, Il-38s were periodically 
deployed to Libya in later years. 

The ‘May’ was also used in the maritime 
SAR role, for which a large teardrop-shaped 
KAS rescue capsule (KAS = kasseta avareeyno- 
spasahtel’naya), misidentified as a second 
radome by Western observers, could be carried 
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under the forward weapons bay and 
paradropped to people in distress. 77th OPLAP 
DD aircraft were called upon to assist a Soviet 
ship carrying lumber from the port of 
Nakhodka to Japan. They also participated in 
the huge search operation following the tragic 
incident on 1 September 1983 when a Korean 
Air Lines Boeing 747-230B intruded into 
Soviet airspace and was shot down into the Sea 
of Okhotsk off Moneron Island by a Sukhoi 
Su-15TM ‘Flagon-F’ interceptor, killing all on 
board. 

North Fleet [l-38s participated in the failed 
attempt to save the crew of the nuclear- 
powered missile submarine SNS Komsomolets 
which suffered a catastrophic fire in the 
Norwegian Sea on 7 April 1989. Three and a 
half hours after the submarine’s SOS had been 
received, the ‘Mays’ appeared on the scene. 
Having spotted the Komsomolets in the surfaced 
position and established radio contact with it, 
the Il-38s dropped rescue capsules and circled 
the area, acting as communications relay aircraft 
and guiding surface ships towards the stricken 
vessel. The capsules fell some 20 m (66 ft) from 
the submarine but the exhausted and frozen 
sailors were unable to use them. (The media 
published at least two other accounts of the 
incident based on the stories of the survivors, 
claiming that the capsules had fallen too far 
away or that the inflatable life rafts were within 
reach but had capsized, which made them 
unusable.) The I-38 had no optical sight and it 
was no wonder that the capsules often fell far 
from the mark. 

The [I-38 has sometimes been called a 
‘springboard’ for C-in-Cs, generals and other 





RES REE Geet: [SS GE es EE EE SE ESE Se 5 SRE ES ES SSE SI a 


SE A RE OL OLD 





Outwardly the ‘May’ has changed little in 
appearance during its operational career. The 
fuselage-side Vishnya Comint system, visible 
here, has been removed from most current 
aircraft. Above it is a large heat exchanger intake. 


military leaders. There is some truth in this 
description: V. P. Potapov, who had command- 
ed the very first ‘May’ unit in the North Fleet, 
became AVMF commander in 1988. He did 
much flying in the I-38, even in the worst 
imaginable weather conditions (e.g., taking part 
in the aforementioned Okean exercise), and 
contributed much to the development of opera- 
tional tactics for the type. Baltic Fleet Air Arm 
commander Lieutenant General V. P. 


Proskurkin had also commanded the same [I-38 
unit in his time. 
The intensity of [I-38 operations mounted 


11-38s were active over the Sea of Okhotsk after 
the 1 September 1983 shootdown of Korean Air 
Lines flight 007. Here one flies low over the 
destroyer USS Elliot (DD-967) during the search 
for survivors and wreckage. 


11S 


Ilyushin Il-18 family — Military Variants 








In a gesture once unthinkable, an AVMF II-38 
officially visited the USAF’s Elmendorf AFB, 
Alaska, in May 1995. Sporting special markings 
for the occasion, it poses next to a US Coast 
Guard HC-130. 


steadily, reaching its peak by the early 1990s. 
The demise of the Soviet Union changed things 
abruptly. Some of the bases and training centres 
of the ‘May’ were located in Latvia and Ukraine 








—1.e., outside Russia, which happened to be the 
only republic of the former USSR interested in 
the type. 

The 145th OPLAE was the first organisation 
to fall victim to this situation. In 1992 the unit 
vacated Riga-Skulte AB and was disbanded 
next year; most of its aircraft were transferred to 
the 24th OPLAP DD at Severomorsk-1 AB and 
the 77th OPLAP DD at Nikolayevka AB. A 


Il-18 Tsyklon 


Four Il-18Ds were highly modified to serve 
with the civilian Meteorological Research 
Institute on weather reconnaissance missions. 
The aircraft are known by the name Tsyklon 
(Cyclone). The main external features are the 
deep undernose fairing housing radar, and the 
long boom extending forward from the port 
side of the nose. The latter mounts sensitive 
air vanes at the end for measuring air 
turbulence. Many smaller fairings and sensors 
have also been added to the basic airframe. 





Despite the limitations imposed by the operating 
system, the I/-38 has proven to be effective in the 
ASW role, at least by Russian standards. The 
automation provided by the Berkut STS is of 
dubious reliability, resulting in many searches 
being conducted using traditional methods. 


few went to the newly-formed Russian Naval 
Aviation Training Centre at Ostrov AB some 
40 km (25 miles) from Pskov, i.e., the 240th 
Guards Composite Air Regiment (GvSAP = 
Gvardeyskiy smeshannyy aviapolk). There were 
changes in the Pacific Fleet, too. After the 
Be-12s based at Yelizovo (a combined civil 
airport and military base near Petropavlovsk- 
Kamchatckiy) had been written off as time- 
expired, several 77th OPLAP DD II-38s were 
permanently stationed there. 

Ukraine has no further use for its ‘Mays’ and 
the aircraft based in Nikolayev and at 
Kirovskoye AB are sitting idle, awaiting scrap- 
ping. The example in Lugansk has had a happi- 
er fate. Although the local navigator school was 
closed in 1997, the [I-38 and the other ground 
instructional airframes were donated to a 
museum founded by the local aircraft overhaul 
plant. The museum is located in restricted 
territory, though, and is not exactly crawling 
with visitors. 

The prolonged economic crisis in Russia has 
had a devastating effect on the combat readiness 
of the Russian Naval Air Arm and its ASW 
component; at one time the entire arm was all 
but grounded for economic reasons, such as fuel 
shortages. The restricted flying hours and the 
resulting drop in proficiency were the most 
probable causes of the crash which occurred on 
3 February 1994. A North Fleet [I-38 captained 
by Major V. Goloschchapov was on short finals 
in poor weather after a routine training sortie. 
At 23.40 Moscow time, the aircraft struck the 
ground with a wingtip and crashed, killing all 
seven on board, including senior inspector pilot 
Lieutenant Colonel Ye. V. Rubtsov, who was 
the co-pilot on this flight. 


NATO visits 

On the other hand, much-improved relations 
with NATO (that is, until Operation Allied 
Force in March-June 1999) and the Partnership 
for Peace programme have made possible events 
which would have been unthinkable just 10 
years ago. Since the mid-1990s I]-38s have been 
visiting air bases of the former ‘potential adver- 
sary’, as when in 1995 a ‘May’ coded ‘71 Red’ 
(c/n 082011207?) made an official visit to 
Elmendorf AFB, Alaska. The standard overall- 
light grey colour scheme was livened up for the 
occasion, with a Russian double-headed eagle 
superimposed on a large Russian flag on the 
lower half of the fin and ‘Aviatsiya VMF Rossii’ 
(Russian Naval Aviation) titles on the forward 
fuselage. In the summer of 1996 another II-38, 
coded ‘22 Red’ (c/n 11006?), participated in 
that year’s Royal International Air Tattoo at 
RAF Fairford, in England, one of the most 
prestigious military air shows. This aircraft 
sported different tail art in the form of a seagull 
carrying a shark in its beak on a blue back- 
ground. 

When Yevgeniy M. Primakov was appointed 
prime minister of Russia, the Russian armed 
forces stepped up their activities somewhat, and 
the [l-38s resumed their patrol sorties. 
Considerable importance was attached to the 








Above: II-18 CCCP-75703 was intercepted by the 
Swedish air force on several occasions, operating 
with and without the rear fuselage side-looking 
fairings. The aircraft flew as an airborne avionics 
laboratory, although the exact nature of its work 
is unknown. 


Right: Seen during a visit to the 16th VA base at 
Sperenberg, this I!-18 testbed carried a giant 
fairing under the forward fuselage and many 
other non-standard excrescences. 


latter during the war in Yugoslavia, which 
caused a deterioration in the relations between 
Russia and NATO, with some Russian 
observers hypothesising a new Cold War. 
Predictably, the renewed activities of the ‘Mays’ 
promptly gave results: on 15 April and 14 May 
1999, a 77th OPLAP DD aircraft captained by 
Lieutenant Colonel Zemlyanov and based at 
Yelizovo detected a submarine near Kamchatka 
— presumably a US Navy submarine out on a 
reconnaissance mission. 

On 28 July 1996 a grand naval parade was 
held on the Neva River in St Petersburg on the 
occasion of the Russian navy’s 300th anniver- 
sary. The parade included an impressive flypast 
staged by the air force (the 76th Air Army com- 
manded by Lieutenant General Basov) and the 
Naval Air Arm. The first to appear, at noon, 
was a trio of Mi-8 ‘Hip’ helicopters carrying the 
Russian state, Russian air force and Russian 
navy flags. Next came a Tu-142 escorted by a 
pair of MiG-29 ‘Fulcrum’ fighters, an I-38 
from Ostrov AB escorted by two Su-27 
‘Flanker-Bs’, then a pair of Be-12s (also from 
Ostrov) and an An-124 Ruslan (‘Condor’) 
big-lifter accompanied by two Su-27s from the 
‘Russkiye Vityazi’ (‘Russian Knights’) display 
team from Kubinka AB. They were followed 
by a pair of Tu-22M3 ‘Backfire-Cs’ in echelon 
starboard formation piloted by regiment CO 
Colonel Anan’yev and deputy squadron leader 
Major Ivanov. The display was concluded by 
four Su-27s from the Novorossiyskiy fighter 
regiment led by squadron leader Lieutenant 
Colonel Spiridonov. 

On 31 July 1998 the North Fleet held a 
major exercise led by Defence Minister Marshal 
Igor’ Sergeyev. The exercise also involved 
several ‘Mays’ which dropped depth charges on 
the supposed location of a Blue Force subma- 
rine. 

In conclusion, it can be said that although the 


11-38 may be long in the tooth, having first 
flown 38 years ago, it still has much potential. 
The type’s service life (40,000 hours) is 
immense by Russian military aviation standards 
and the aircraft has an excellent reliability 
record; so the [I-38 is pretty much guaranteed 
to soldier on into the 21st century. The 
Leninets Holding Company is developing 
upgrades for the type, including the Morskoy 
Zmey (Sea Serpent) new-generation STS, and 





airframe changes and new engines are also 
under consideration. As always, such upgrades 
depend on whether sufficient funding can be 
found. Yefim Gordon, Dmitriy Komissarov 


One of the more radically modified I-18 test 
aircraft was the SL-18V, fitted with a Tu-160 
‘Blackjack’ nose to test the strategic bomber’s 
Obzor radar (NATO: ‘Clam Pipe’). The aircraft 
was occsionally intercepted over the Baltic while 
flying test missions for LNPO Leninets. 
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Il-18TD troopship 


As early as 18 December 1958, the Soviet 
Council of Ministers issued a directive 
ordering the development of the II-18T 
(Trahnsportnyy — transport, used 
attributively) military version. In medevac 
configuration the aircraft was to carry 69 
casualties on stretchers, while the paradrop 
configuration was to take 118 assault 
troopers and two instructors. By 
comparison, the prototype Il-18 (no suffix) 
was a 75-seater, and the first production 
version, the Kuznetsov NK-4-powered 
\l-18A, was configured for 89 passengers. 
For some reason, though, this variant did 
not materialise until 10 years later. In 1968 a 
single Il-18D (CCCP-74296, c/n 188010603) 
was converted experimentally into a troop 


In its 1999 guise the sole II-18TD no 
longer has the internal paratroop 
seats and other equipment. 


carrier designated |I-18TD (trahnsportno- 
desahntnyy — transport/paradrop, used 
attributively), in which the cabin featured 
fold-up seats along the walls and lines for 
the paratroopers’ parachute rip cords. The 
Soviet Air Force then decided that it did not 
want a slow turboprop capable of 
paradropping only personnel, and the 
project was abandoned. CCCP-74296 was 
reconverted to a standard II-18D; it is now 
operated by Tret'yakovo Aircompany in 
cargo configuration as RA-74296. 


Interestingly, the II-18T designation was 
used by Aeroflot for aircraft converted for 
the cargo role through the removal of the 
seats and reinforcement of the floor 





(without a large cargo door, which was 
developed much later). Such aircraft 
typically carried fruit and other perishables 
from the southern regions of the USSR. 





Il-18V airborne command post 


Two Soviet Air Force Il-18Vs — CCCP-75602 
(c/n 182004203) and CCCP-75606 (c/n 
182004405) — were converted into airborne 
command posts (ABCPs). They could be 
identified by two identical sets of additional 
blade aerials (one small aerial followed by 
two large ones) located symmetrically 
above and below the forward fuselage just 
aft of the nose gear. No separate 


designation is known for this version. The 
aircraft were based at Chkalovskaya AB 
east of Moscow, serving with the 8th 
Special Mission Air Division (8th ADON — 
aviadiveeziya osobovo naznacheniya); they 
are now operated by the 223rd Flight 
Detachment, an ‘airline’ managed by the 
Russian Air Force. 





Il-18D airborne command post 


Two Soviet Air Force |I-18Ds — CCCP-75478 
(c/n 189011302) and CCCP-75496 (c/n 
185011303) — were fitted with a different 
HF communications gear suite, which also 
qualifies them as ABCPs. These aircraft 
featured a small conduit with 


communications antennas extending 
forward from the fin fillet and a powerful 
TA-6 APU (installed in similar fashion to the 
I-22 ‘Coot-B’, which see) instead of the 
standard TG-16; the latter was a result of 
the APU doubling as an extra generator to 


power the mission equipment. Again, both 
aircraft served with the 8th ADON. They 
later had the mission equipment removed 
(the TA-6 APU was retained) and now 
belong to the 223rd Flight Detachment. 





The extra blade aerials identify this 
aircraft (RA-75606) at Pushkin as 
one of the Il-18V command posts 
used by the 223rd Flight Det. 





Il-20M ‘Coot-A’ (izdeliye 17) 


This, chronologically the second dedicated 
military derivative of the II-18 (after the 
I-38), was actually the third aircraft to bear 
the service designation II-20. The first IIl-20 
was a piston-engined ground attack aircraft 
of 1947 which proved disappointing and did 
not progress beyond the sole prototype 
stage. Later, the designation was applied to 
a handful of demilitarised I-28 ‘Beagle’ 
tactical bombers which were used by the 
Soviet airline Aeroflot as mailplanes in the 
mid-1950s, carrying newspaper matrices to 
the eastern parts of the USSR. 

The II-20 started life on 23 March 1965 
when the Defence Industry Commission of 
the Presidium of the USSR Council of 
Ministers ruled that an electronic 
intelligence (Elint) aircraft based on the I-18 
should be developed by OKB-240 (OKB = 
opytno-konstrooktorskoye byuro — 
experimental design bureau; the number is 
a code allocated for security reasons). The 


Two II-20M ‘Coot-As’ were assigned 
to the 16th VA in East Germany, 
operating alongside a single I-22 
command post. The II/-22 returned 
home in 1991, the II-20s in 1994. 
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In addition to its flight crew of five, 
the I1-20M typically carried eight 
systems operators, including a 
trained linguist. 


reasons behind the choice of Ilyushin’s 
airliner as the starting point were much the 
same as those in the case of the civil 
special mission versions — the Il-18DORR 
(dahI'niy okeahnskiy ryborazvedchik) long- 
range ocean fishery reconnaissance aircraft 
and the II-24N ice reconnaissance aircraft 
(see below). 

The requirements of an Elint platform are 
different from those of a ‘traditional’ photo 
reconnaissance (Photint) aircraft. An 
electronic snooper generally does not have 
to overfly the target or get close to it and 
there is little danger of being shot down, so 
high-speed/altitude performance and 
defensive armament are not prime 
requirements. What matters more is range 
and especially endurance, as well as 
sufficient internal volume to accommodate 
a large quantity of mission equipment and 
an extensive crew of operators. That said, it 
becomes clear that the Soviet Air Force 
could hardly have picked a better platform in 


the late 1960s — especially from a 
cost/effect standpoint. 

The result was an airborne 
reconnaissance system with the in-house 
product code izdeliye 17 (izdeliye — product 
(number such and such), is a common 
designation for Soviet military hardware 
items) and the unclassified service 
designation ||-20M (M = modifitseerovannyy 
— modified); for some obscure reason there 
was never an II-20 (no suffix) version of the 
‘Coot’. Apart from some minor changes 
associated with the aircraft's military role, 
the airframe was identical to that of the 
II-18D which was the current (and final) 











production version of the civil ‘Coot’ from 
1966 onwards. However, an Elint aircraft 
inevitably sprouts non-standard aerials and 
other ‘bumps and bulges’, often quite big 
ones. In the case of the II-20M, the most 
obvious recognition feature was a massive 
liptical-section pod under the forward 
fuselage, housing the antenna arrays of the 
Igla-1 (Needle-1) side-looking airborne radar 
— which, incidentally, was the Soviet 

nion's first phased-array radar. Some 
ources say the ||-20M is equipped with the 
it'-S1 (Thread-S1) SLAR, like the II-24N. 
The SLAR pod was mounted on a short 
pylon between fuselage frames 8 and 27; 
most the entire bottom and sides were 
dielectric and could swing open for 
maintenance. As with the II-38, the 
nosewheels were fitted with a mudguard to 
protect the pod from flying stones, and the 
nose gear doors were suitably bulged. The 
radar set was located in the former forward 
luggage compartment of the II-18. The Igla- 
1 SLAR generated a radar image of the 
terrain lying at right angles to the direction 
of flight as far as the radio horizon, and 
could pinpoint the location of such objects 
as bridges, dams, road junctions, etc. 

The |I-20M's imaging capabilities were 
not limited to SLAR. Two oblong, shallow 
slab-sided fairings were located on the 
forward fuselage sides under the windows, 
their front portions housing A-87P long- 
range oblique cameras. The cameras were 
actually mounted in the forward cabin, 
resulting in the deletion of the foremost 
cabin window on each side. The camera 
ports were closed by optically-flat glass and 
protected by sliding doors which remained 
closed most of the time. The front end of 
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the starboard fairing also incorporated a ram 
air intake for the SLAR’s heat exchanger. 

The aircraft's primary mission was 
signals intelligence (Sigint) rather than visual 
imaging, notably detection of enemy radars 
across the border or in the front-line area, 
for which the ||-20M was adequately 
equipped. The greater part of the above- 
mentioned lateral fairings was dielectric, 
accommodating the antenna array of the 
Romb-4 (Rhomboid-4, or Diamond-4) 
general-purpose Sigint system, which 
determined the enemy radar’s bearing and 
operating frequency. Additionally, the 
aircraft featured a Kvadraht-2 (Square-2) 
detail Sigint system with three square 
dielectric panels low on the fuselage sides 
aft of the wings (detecting bearing, 
operating frequency, pulse rate frequency, 
relative pulse duration, emission power, 
etc.) and a Vishnya (Cherry) 
communications intelligence system. The 
atter's twin trapezoidal aerials mounted 
dorsally on the forward fuselage were 
another trademark feature of the II-20M. 
Four small blade aerials were located under 
he aft fuselage, and three ventral blister 
radomes aft of the wings pertained to an 
unidentified system. 

The aircraft had a crew of 13: captain, 
irst officer, flight engineer, navigator, radio 
operator and eight mission equipment 
operators — or ‘crows’, as they are known in 
USAF slang. Of these, only the camera 
operator sat in the forward cabin; the other 
seven workstations were in the back. The 
Vishnya Comint (communications 
intelligence) system was worked by a 
specially trained operator who, besides a 
good knowledge of the appropriate foreign 
language, had to be well versed in military 
radio slang. 
ultiple reconnaissance systems were 
used simultaneously to ensure accurate 
intelligence was obtained. For example, the 
radar imagery generated by the SLAR could 
be checked against detailed photographs 
provided by the cameras, while the 
information supplied by the Kvadraht-2 
system could be matched with a radar map 
of the area. 

The installation of the many mission 
equipment items necessitated some local 
reinforcement of the fuselage. Due to the 
aircraft's military role and the greatly 
reduced number of occupants, most of the 
\I-18's cabin equipment (toilets, wardrobe, 
galley, etc.) was deleted. Changes were 
made to the oxygen system, all crew seats 
were designed to accommodate a 
parachute, and an escape chute and hatch 
were provided on the starboard side of the 
aft fuselage where the rear baggage door 
used to be (a vestige of the door still 
remained). 

An |I-18D airframe was set aside at MMZ 
(MMZ = Moskovskiy mashinostroitel’nyy 






































Seen at Chkalovskaya in August 
1999, this II-20M wore the civil 
registration RA-75923. It has one of 
the fuselage-top blade antennas 
removed. 


Above: The large ‘cigar’ 
fairing under the 
forward fuselage housed 
the Igla-1 phased-array 
SLAR. 


Left: These blisters 
cover unknown 
antennas on the 
underside. The purpose 
is probably Elint 
direction-finding. Note 
the latches for easy 
access to the sensors. 


zavod — Moscow machinery factory ) No. 30 
‘Znamya Truda’ (the Banner of Labour) for 
conversion into the ll-20M prototype, on 
which work began on 6 May 1967. Almost a 
ull year later, on 25 March 1968, the aircraft 
made its first flight from Moscow- 
Khodynka; the test crew was captained by 
Stanislav G. Bliznyuk, and V. M. Volod’ko 
was the engineer in charge of the flight 


ests. 

In July 1968 the prototype was very 
nearly lost during high-Alpha trials. The basic 
|-18 had passed such trials in its time but 
renewed trials were found necessary 
because the I|-20M’s many equipment 
airings altered considerably the aircraft's 
aerodynamics. Again the crew was headed 
by Bliznyuk (as a point of interest, next day 
he same crew was to go to Feodosiya for a 
month's testing of the [I-38). At extreme 
angles of attack, the II-20M entered a super- 
stalled position; losing altitude, it entered 
hick overcast and the crew became 
disoriented. “Looks like we're f***ing 
inished," someone said. Bliznyuk did not 
ose his presence of mind, and drawing on 
his experience with fighters — and a good 
deal of courage — managed to recover from 
his seemingly hopeless situation. For 

















Above: Although poor in quality, this picture is 
significant for portraying an II-20M at Groznyy airport 
during the first Chechen war (1995), next to an 
An-26RTR. The II-20Ms flew on passenger transport 
duties from Chkalovskaya to Chechnya. 


saving the aircraft and crew, he received his 
first and most precious Order of the Red 
Star. 

On 4-10 April 1970 the II-20M 
participated in the Dvina military exercise; 
this was probably the type’s service début. 
Like the I-38 ‘May’, the Elint version had 
overt military markings but was painted a 
rather unattractive swampy green overall, 
rather than grey. The paint had a strong 
tendency to fade, giving the |I-20M a 
patchwork appearance, especially as faded 
areas were often carelessly overpainted. 

Low-rate production continued until 
1976, totalling about 20 aircraft. I-20 batch 
numbers started at 114, continuing the 
numbering of the civil ‘Coot’ which was no 
longer in production (the last II-18 off the 
line was the fourth aircraft in batch 113 built 
in 1969). As such, the construction numbers 
followed the system used for the II-18, 
except that the first two digits were 17, not 
18. When applied visibly they were also 
located identically (stencilled on the fin and 
under the wing leading edge at the roots). 
To illustrate, using 174011604: 17 = product 
code (izdeliye 17); 4 = year of manufacture 
(1974): 0 = MMZ No. 30 (the first digit is 
omitted to confuse spies); 116 = batch 
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II-20Ms rarely carried large tactical 
codes: ‘87 Blue’ was the only such 
aircraft intercepted by the Swedes. 
Most Baltic I-20 flights were 
launched from Pushkin. 


number; 04 = number of aircraft in batch 
(five to a batch, as with the II-18). 

An |Il-20M could be seen at Chkalovskaya 
AB near Moscow when the base was open 
to the general public on Aviation Day 1999 
(the second Sunday in August). The aircraft 
was unusual in that it lacked the rear 
trapezoidal aerial of the Vishnya Comint 
system and the two rearmost ventral blister 
radomes, though they may have been 
merely removed for repairs. Even more 
unusually, it carried a civil registration, 
RA-75923 — despite the presence of an 
\-22M-11 airborne command post with the 
same registration! 


Parked on a taxiway, this II-20M has 
red covers placed over the Romb-4 
Sigint antennas, a cover over the 
windscreen and a support under the 
rear fuselage. 
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Il-24N ice reconnaissance 


A civil ‘cousin’ of the ‘Coot-A’ was the 
II-24N ice reconnaissance aircraft. This 
derivative of the Il-18D was developed as a 
long-range alternative to the ‘short-legged’ 
Antonov An-24LR Toros and An-24LR Nit’ 
(LR = ledovyy razvedchik — ice 
reconnaissance aircraft), versions of the 
An-24B ‘Coke’ 50-seat regional airliner 
equipped with the Toros (Ice hummock) and 
Nit'-S1 (Thread-S1) SLAR, respectively. 








Outwardly the II-24N could be identified 
by the large ventral pod identical to that of 
the II-20M, housing the antenna array of the 
Nit'-S1 SLAR, hence the N suffix in the 
aircraft's designation. The radar set was 
likewise housed in the forward baggage 
compartment; the SLAR installation required 
some local structural reinforcement, so the 
operator's workstation was located in the 
former passenger cabin. Here the similarity 


to the |I-20M ended, all other excrescences 
characteristic of that type being absent. The 
window arrangement was no different from 
the standard II-18D. 
Two late-production aircraft — CCCP- 
75449 (c/n 187010004) and CCCP-75466 
(c/n 187010403) — were converted to |I-24N 
standard in the mid-1980s. Since they 
would be flying in the north, the aircraft 
wore Aeroflot’s red/white polar colour 
scheme (also used by regular transport 
aircraft flying in the northern areas of the 
USSR, not only by Polar Aviation aircraft) for 








high definition against white backgrounds. 
The II-24Ns were apparently operated by 
he Arctic and Antarctic Research Institute 
and could be frequently seen at 
oscow/Sheremetyevo-1. 
In 1994 the II-24Ns (by then reregistered 
RA-75449 and RA-75466) were reconverted 
0 standard |l-18Ds and sold to the 
Chelyabinsk-based airline Ram Air. The 
airline promptly leased both aircraft to Air 
Transport Office (Zaire) and Daallo Airlines 
(Djibouti), respectively. By November 1994 
RA-75466 had been returned from lease. 
After sitting idle at Sheremetyevo-1 for 
some time it was repainted in full Ram Air 
colours and named Nadym after one of the 
Siberian destinations it served. By mid-1999 
he aircraft had moved to the Kyrgyzstani 
register as EX-75466 and was leased to the 
Phoenix Free Zone Enterprise based at 
Sharjah, a regular retreat for chartered 
Soviet transports. RA-75449, on the other 
hand, received the Sudanese registration 
ST-APZ as a ‘flag of convenience’. 











Two aircraft were built as I!-24Ns, 
employing Nit’-S1 radar in an II-20- 
standard underfuselage fairing. The 
aircraft was used to plot ice sheet 
positions and monitor floe and berg 
movements in the Soviet Arctic. 





Il-18SIP and I1-20RT (izdeliye 172) 


The Il-18 —or, to be precise, the Il-20 — even 
participated in the Soviet space programme. 
When space vehicles are launched the 
operation of their systems is monitored by 
means of telemetry. At some stages of the 
flight, however, it is not possible to collect 
telemetry data using ground stations or 
space tracker ships, and a suitably equipped 
aircraft becomes the only option. On 28 
September 1970 the Soviet Council of 
Ministers issued a directive concerning the 
development of the I|-2ORT (RT = 
retranslyator — relay installation) space 
tracker/telemetry and communications relay 
aircraft based on the ‘Coot-A’. The first 
aircraft was to be completed by August 
1972. 

Outwardly, the Il-20RT had nothing in 
common with the ‘bumps and bulges’ of 
the similarly designated Elint aircraft. To 
test the space tracker’s mission avionics 
the Flight Research Institute named after 
Mikhail M. Gromov (LII — Lyotno- 
issledovatel'skiy institut) converted one of 
the last examples of the initial production 
version, |l-18A CCCP-75647 (c/n 
188000401). Reregistered CCCP-27220 and 
designated II-18SIP (SIP = samolyotnyy 
izmeritel'nyy punkt — airborne measuring 
station), this aircraft was instantly 
recognisable by the huge slab-sided dorsal 
canoe fairing with three access hatches on 
each side. A flattened teardrop fairing 
incorporating a square dielectric panel was 
mounted on each side of the fin about 
halfway up, and a fairly large thimble 
radome with a blade aerial above the root 
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supplanted the standard tailcone. Several 
orward-pointing probe aerials — or possibly 
itots — were located on the flight deck roof. 

The production aircraft were based on 
new-build |I-20 airframes and hence had 
|-20-type c/ns commencing 17. Apart from 
the different door and window arrangement 
as in the Il-20M, the II-20RT differed from 
he experimental Il-18SIP in lacking the fin 
airings and the flight deck roof probes. The 
nose gear doors were bulged (this was the 
current production standard) but no 
mudguard was fitted because there was no 
longer a ventral radome to be protected 
rom flying stones. 
The Il-20RT's avionics suite included the 
RTS-9 (RTS = rahdiotelemetreecheskaya 
stahntsiya — radio telemetry station) and 
BRS-4 telemetry receivers, the SYeV-12 
ime synchronisation system (SyeV = 
sistema yedinovo vremeni) and additional 
voice link and telegraph communications 
equipment, the antennas for which were 
housed in the dorsal and tail fairings. The 
avionics suite was worked by 10 operators. 
Four production |I-20RT aircraft were built 
in 1973. They were registered CCCP-75480 
through -75483 and painted in a non- 
standard Aeroflot colour scheme: the cheat 
line was applied below the windows rather 
than across them, the registration was black 
on white rather than white on blue, and the 
Aeroflot logos were very small. (By 
comparison, the II-18SIP wore full 1973- 
standard Aeroflot livery in the closing stages 
of its career.) 

The production aircraft were based in 






































The II-18SIP was distinguished from later II-20RTs by having a sensor group 
above the flight deck, and flattened square fairings on the sides of the fin. It 
is seen in its original (above) and /ater (below) colour schemes. 














Leninsk (currently Tyuratam) in Kazakhstan 
near the Baikonur space centre and used 
during trials of rockets and satellites. Later, 
when five new ‘aircraft 976’ radar 
picket/telemetry and communications relay 
aircraft based on the II-76MD ‘Candid-B' 
became available, the Il-20RTs were 
transferred to the Air Force and the Naval 
Air Arm and used as transports and trainers. 
The aircraft still retain their trademark 
‘hump’ and tail fairing (and still have the old 
Soviet prefix and flag) but all mission 
equipment has been removed. The |I-18SIP, 





on the other hand, was reta 
used during tests of air-laun 
missiles. By 1992 the aircra 


ined by LIl and 
ched cruise 
had been 








retired, and was scrapped by August 1993. 


I!-20RT CCCP-75481 is seen at 
Ostrov, after assignment to the 
AVMF as a general training airframe. 
The dorsal hump contained upward- 
looking antennas which received 
telemetry signals from rockets 
during space launches, allowing the 
data to be relayed to ground 
stations. 
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I-22 ‘Coot-B’ (Il-18D-36 Bizon/izdeliye 36; Il-22M-11 Zebra/izdeliye 40) 


This, one of the most enigmatic versions of 
the Il-18D, was not developed by Ilyushin 
but by the Myasischchev design bureau 
(OKB-23). The reason was that the Ilyushin 
OKB was not in a position to handle the 
project, being busy with refining the I-38 
and the new I-62 ‘Classic’ long-haul airliner, 
and designing the II-76 transport. The newly 
re-established Myasischchev OKB, on the 
other hand, had its hands free. 

The choice of the II-18 as the basis for a 
new airborne command post was dictated 
by several reasons. High endurance and 
long range (4,000 to 5,000 km/2,160 to 
2,700 nm), high reliability and the ability to 
operate from relatively short runways away 
from the home base for extended periods 
were prime requirements; high speed, on 
the other hand, was not. This narrowed the 
choice of platform to turboprop aircraft with 
proven airframes and powerplants (the II-62 
still had to make its mark and required long 
runways). 

The An-12 ‘Cub-A’ transport was 
unsuitable because of its unpressurised 
cabin. Since the Irkutsk aircraft factory No. 
39 and the Voronezh aircraft factory No. 64 
had stopped building the type, a pressurised 
version of the ‘Cub’ could only be built at 
the Tashkent aircraft factory No. 84 which 
had other irons in the fire, gearing up to 
build the An-22 ‘Cock’. The pressurised 
An-10 airliner from which the An-12 was 
derived had inadequate range and suffered 
from design shortcomings which eventually 
caused it to be retired from Aeroflot service 
in May 1972. The II-18, on the other hand, 
was a widespread and reliable aircraf 
operated by Aeroflot and the VVS alike, and 
outperformed all competing turboprop 
designs. 

Development of an ABCP derivative of 
the ‘Coot’ was initiated by directive No. 
603-215 jointly issued by the Communist 
Party Central Committee and the Council of 
Ministers on 7 August 1968 and by Ministry 
of Aircraft Industry (MAP — Ministerstvo 
aviatseeonnoy promyshlennosti) order 
No. 312 issued on 6 September the same 
year. The Experimental Machinery Plant 
headed by Vladimir Mikhailovich 
Myasischchev (EMZ — Eksperimentahl'nyy 
mashinostroitel’nyy zavod; this was the 
official name of the OKB) was assigned 
responsibility for this programme and the 
aircraft was allocated the service 
designation |I-22. 

Originally the !|-22 programme was 
known in-house as Project 36 and bore the 
code name Bizon (Bison); hence the initial 
version of the |l-22 received the 
manufacturer's designation |I-18D-36 Bizon. 
van Ivanovich Razhev was appointed chief 
project engineer; Fyodor Nikolayevich 
Zhukov was also actively involved in the 
-22 programme, along with |. P. Vorob'yov, 
V. S. Boyko, V. P. Goosev, V. N. Yepishkin, 
A. A. Koorazhkin and S. V. Belobrov. 

Two II-18s were converted to ||-22 
prototypes at OKB-23's experimental shop 
located at LII, Zhukovskiy) in 1970, entering 
State acceptance trials the same year. The 
trials went successfully and the aircraft 
entered limited production at MMZ No. 30. 
The |l-22s were probably built ‘green’ and 
own to Zhukovskiy where they were fitted 
out with mission equipment at 
Myasischchev's experimental shop. 

The |I-22 (|l-18D-36 Bizon), or izdeliye 36, 
could be instantly recognised by the 
characteristic cigar-shaped antenna fairing 
atop the fin which had caused the upper 
anti-collision beacon to be relocated to the 
fuselage above the wing centre section. 
Another trademark feature was the shallow 
semi-circular section ventral fairing running 
almost the full length of the fuselage; this 
was dielectric and housed more antennas. It 
was flanked by two small strake-like fairings 
of unknown purpose starting about level 
with the wing leading edge. 

Two small blade aerials were mounted 
dorsally above the three forward cabin 
windows, followed by a slightly larger blade 
aerial just aft of the forward entry door and 
then a huge blade aerial in line with the 
overwing emergency exits. Another small 
blade aerial was located low on the 
starboard side of the nose beside the 
ventral canoe fairing and three more (one 
plus two abreast) aft of the said fairing. 


























The fuselage incorporated some 
structural changes. The window 
arrangement differed slightly from the II- 
18D (3 + door + 2 + two emergency exits + 
1+ 5+ door + 2 to port and 3 + 2 + two 
exits + 1+ 4+ 2+ 2 to starboard). An 
escape chute and hatch were installed on 
the starboard side of the aft fuselage, 
supplanting the rear baggage door a la II- 
20M. However, this was considered 
inadequate, since there would be a high- 
ranking officer and his staff on board, in 
addition to the crew, and the single chute 
could become a bottleneck. Hence a large 
slipstream deflector powered by two 
hydraulic rams with large fairings was 
mounted ahead of the rear entry door, 
making it possible to bail out that way. The 
nose gear unit featured a mudguard (with 
suitably bulged gear doors) to protect the 
ventral canoe fairing, but many II-22s had 
this mudguard removed in service. 

The aircraft was equipped with an ‘HO 
room’ and fitted with various 
communications equipment (including 
Satcom), as well as coding and decoding 
equipment, data storage systems and an 
ESM suite. The mission equipment (mostly 
located in the former baggage 
compartments) used a lot of power and the 
engine-driven generators could no longer 
cope with the load, so the II-18's TG-16 APU 
was replaced by a more powerful TA-6 unit 
(the same one as used on the II-76 transport 
and the Il-62 and Tu-154 ‘Careless’ airliners). 
The APU breathed through two small 
intakes located above one another on the 
port side near the fin fillet and closed by 
square doors with external stiffening ribs; 
the exhaust was located under the port 
stabiliser (rather than on the starboard side 
ahead of the horizontal tail) and surrounded 
by a large heat-resistant steel panel. The 
new APU gave a bonus, allowing the 
equipment to be operated and the cabin to 
be air-conditioned on the ground. 

A second version appeared later with the 
manufacturer's designation I|-22M-11 Zebra 
or izdeliye 40 (also reported as |I-18M-11 
Zebra). There are some indications that it 
was developed in 1977 under Project 11-U 
concerning ABCPs with all-new mission 
equipment, hence the -11 suffix to the 


The I!-22M-11 Zebra has a different 
equipment fit, as evidenced by the 
much shorter ventral fairing and 
revised antenna ‘farm’. The latter 
has been revised over the years, the 
aircraft below having no large blade 
aerials. 


designation (the U probably stood for 
oopravieniye — control, i.e., command, 
control and communications centre). 

Outwardly the Il-22M-11 differed from 
the Il-18D-36 primarily in having a much 
shorter ventral fairing which began just aft 
of the first cabin window (rather than 
immediately aft of the nose gear) and 
terminated at the wing leading edge. The 
dorsal antenna farm now comprised two 
small blade aerials, two slightly larger ones 
in line with the second cabin window and 
the forward entry door, one small blade 
aerial, one L-shaped aerial and the familiar 
huge blade aerial. The ventral fairing was 
flanked by one small blade aerial to port (at 
the front) and two medium blade aerials 
plus one huge one to starboard (at the rear), 
while the existing blade aerials aft of the 
wings were complemented by one L- 
shaped aerial and two small blade aerials on 
the centreline. 

The window arrangement also differed 
from the standard airliner (3 + door + 3 + 
two emergency exits + 1 + 4 + door + 3 to 
port and 3 + two exits +1+4+1+3to 
starboard). The slipstream deflector near the 
aft entry door was deleted, as the chances 
of bailing out successfully through the door 
were considered too small. 

Despite their military rdle, all I-22s were 
quasi-civil and wore full 1973-standard 
Aeroflot colours (and ‘Il-18' titles on the 
nose). Some aircraft had the tips of the 
propeller spinners painted black or blue. 
(The black, blue, red or yellow colouring of 
spinner tips on Soviet/CIS Air Force 
turboprops indicates the squadron operating 
the aircraft within the regiment — and thus 
reveals quasi-civil transports. However, this 
is by no means 100 per cent accurate, as 
some aircraft (notably An-12s) are known to 
retain these ‘squadron markings’ long after 
being sold to truly civil operators) . 

A large batch of registrations was set 
aside for the ABCPs. Known II-18D-36 














The first I1-22 version was the 
1!-18D-36 Bizon, characterised by a 
long ventral fairing, although this 
has been removed from at least one 
Bizon. Note the slipstream deflector 
forward of the rear entry door to 
allow emergency bail-out. 


Bizons were registered CCCP-75895 and 
CCCP-75897 through -75908, while the 
ll-22M-11 Zebras were registered CCCP- 
75909 through -75929; thus the total 
number in existence is around 35. After the 
\|-22 had been spotted by the West the 
NATO allocated the code name ‘Coot-B’. 

Most of the II-22s are new-build aircraft 
and have a separate construction number 
system. For example, CCCP-75903, c/n 
0393610235: 039 is presumably a code 
denoting the factory, the next two digits 
mean izdeliye 36 (|l-18D-36 Bizon). The 
remaining five digits do not signify anything 
at all and are a computer-generated number 
designed to avoid revealing the batch 
number/number in the batch (and hence 
how many have been built). They are often 
referred to as the ‘famous last five’; the first 
two and last three of them accrue 
independently. 

Regarding CCCP-75912, c/n 0394011097: 
the fourth and fifth digits clearly indicate 
izdeliye 40 (\|-22M-11 Zebra). For reasons 
unknown, late-production Zebras have c/ns 
commencing 296 (e.g., CCCP-75925, c/n 
2964017557); perhaps the factory code was 
merely changed to confuse spies, as it 
seems highly improbable that the type was 
built and/or outfitted at several locations. 
Interestingly, one aircraft, CCCP-75915 has 
been quoted with the c/n 2964111701; 
unless this is a misquote, it appears that 
there is a third version designated izdeliye 
41. (The correct c/n may also be 
2964011701 or 2964017101.) 

At least four Zebras, however, have been 




























A distinguishing feature of the I/-22M-11 Zebra was the removal of the 
standard aircraft’s three cabin windows from the forward starboard side. 
This aircraft was on display at its base at Chkalovskaya. 


converted from standard |I-18Ds and retain 
their old c/ns, and these are not prototypes. 
The II-18 production line at MMZ No. 30 had 
to be ultimately closed in the early 1980s 
and the jigs thrown away because the 
factory had to fill a growing demand for the 
MiG-23 ‘Flogger’ tactical fighter while 
preparing to build its successor, the MiG-29 
‘Fulcrum’. However, the demand for I|-22s 
proved unexpectedly high. Since no new- 
build airframes could be obtained any more, 
several low-time Il-18Ds were ‘confiscated’ 
from Aeroflot and transferred to the Air 
Force for conversion to II-22M-11s. 

During their service career some aircraft 
have received new equipment fits, as 


evidenced by new antenna arrangements. 
For example, Il-18D-36 CCCP-75906 has had 
the ventral fairing removed altogether. 
I-22M-11s RA-75920 and -75924 have 
much-reduced dorsal antenna farms 
comprising two small blade aerials, one 
slightly bigger one and one L-shaped aerial. 
Most impressive, however, is the latest 
configuration of RA-75909 (c/n 0394011092) 
which appeared in the spring of 1998. The 
top of the fuselage ahead of the wings 
bristles with two small and four large 
unswept blade aerials, and two huge 
‘hockey stick’ aerials with thin forward- 
pointing probes are mounted ahead and aft 
of the overwing emergency exits. The short 





11-38 ‘May’ (izdeliye 8) 


In the late 1950s new classes of offensive 
weapons started taking shape in the USA 
and the Soviet Union, later forming the so- 
called nuclear triad comprising ground- 
launched intercontinental ballistic missiles 
(ICBMs), strategic bombers and nuclear- 
powered missile submarines (SSBNs). The 
Americans were quick to realise the 
advantages conferred by arming a 
submarine with missiles. Submarines could 
travel quickly and stealthily to the required 
areas of the world’s ocean to launch missile 
strikes against the Soviet Union and 


Two Cold War protagonists meet 
over the Atlantic — this photo of a 
Northern Fleet ‘May’ was taken by 
the crew of an RAF Nimrod during 
NATO exercises. The forward bay 
doors are open, indicating that the 
‘May’ was engaged in sowing its 
field of sonobuoys. 
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The prototype //-38 is seen with its 
two stores bays open. Note the 
dorsal blister fairing which was 
deleted from production aircraft. 


possibly its Warsaw Pact allies. While the 
first sea-launched ballistic missiles (SLBMs) 
required the sub to surface, more advanced 
models capable of underwater launch were 
soon developed, adding to the submarine’s 
stealth and minimising the danger of being 
detected and destroyed. This, in turn, 
sparked the development of appropriate 
defensive weapons, e.g., the advent of 
submarines armed with SLBMss led to new 
developments in anti-submarine warfare 
(ASW) systems. Maritime patrol and ASW 
aircraft became one of the primary means 
of countering the submarine threat both in 
the USA and the USSR. 

The USA quickly started the Polaris 
programme which was to bolster the US 





ventral fairing is replaced by two strake 
aerials of roughly the same length; there are 
also two small unswept blade aerials low on 
the port side of the nose and a small swept 
blade aerial, a large unswept blade aerial 
and a ‘hockey stick’ aerial (identical to the 
dorsal ones) on the starboard side. Other 
‘Coot-Bs’ may be upgraded later on. 

\|-22s are based at Chkalovskaya AB 
(8th ADON), Kubinka AB west of Moscow, 
Ostaf'yevo AB, Dyaghilevo AB near Ryazan’, 
Irkutsk and other bases. One |I-22M-11 
(CCCP-75916) was operated by the 50th 
Independent Composite Air Regiment (50th 
OSAP - otdel’nyy smeshannyy aviapolk) at 
Machulischchi AB near Minsk, another 
(CCCP-75918) by a unit stationed near 
L'vov, a third (CCCP-75929) by a unit 
stationed near Kishinyov and a fourth 
(CCCP-75915) somewhere in Kazakhstan; 
they were taken over by the Belorussian, 
Ukrainian, Moldovan and Kazakh air forces, 
respectively, after the collapse of the USSR. 
\|-22s have been seconded to the Group of 
Soviet Forces in Germany (Sperenberg AB) 
and the Northern Group of Forces (Poland, 
Legnica AB). The type has also been 
reported as based at Pushkin near St. 
Petersburg but this is misconception, as the 











Navy with 41 SSBNs, as well as appropriate 
land support systems and, at a later stage, 
satellites. The first five submarines were 
armed with 16 Polaris A-1s with a 2200-km 
(1,188-nm) range; later examples carried 
Polaris A-2 missiles with a 2800-km (1,513- 
nm) range and, later still, Polaris A-3s with a 
4600-km (2,486-nm) range. 

The USA expanded much effort and 
money on setting up a stationary Sound 
Surveillance System (SOSUS) 
countermeasures package, which became 
operational on the East Coast in 1954 and 
on the West Coast in 1958. Some sources 
claimed SOSUS had a detection range of 
1000-1200 km (540-648 nm). Fielding a 
similar system in the USSR was impossible 
due to geographical factors, the Soviet 
industry's lag in hydrophone systems 
development and the prohibitive costs 
involved. Aircraft therefore became the only 
viable option, and the 100 or so Beriev Be-6 
‘Madge’ flying-boats posed no serious 
threat. 

In 1958-60 the Soviet defence research 
establishments undertook the Vyaz (Elm) 
and Mozhzhevel’nik (Juniper) research and 
development programmes. These resulted 
in the formulation of general operational 
requirements (GORs) for ASW aircraft and 
helicopters, as well as for the submarine 
detection equipment and weapons they 
were to carry, to be ordered from the 
defence industry in the near future. 

No fewer than six ASW systems were 
proposed to the Soviet Navy under the Vyaz 





aircraft were simply on overhaul at the local 
aircraft repair plant No. 20. 

On 14 May 1994 the ‘Coot-B’ had its 
public debut when II-18D-36 CCCP-75903 
was displayed at the Kubinka open doors 
day. The general public was also able to 
examine the I-22 at close range during the 
Aviation Day displays at Chkalovskaya; 
however, understandably enough, no 
visitors were allowed inside the thing (apart 
rom kids who had no idea what they were 
ooking at). 

On 17 September 1999 two pairs of 
326th Heavy Bomber Division Tu-95MS-6 
‘Bear-Hs’ took off from Anadyr’ and Tiksi to 
ake part in an exercise. The bombers were 
controlled by an |Il-22 ABCP. Apart from their 
main réle, the 'Coot-Bs' are sometimes 
used as VIP transports. As such they 
participated in the Afghan War and later in 
he First Chechen War of 1994-96. 

Three surplus Il-22M-11s were stripped 
of mission equipment and used as airliners 
(and listed as |I-18Ds). One, ER-75929, is 
operated by Vichi Airlines (the commercial 
division of the Moldovan Air Force) in an all- 
cargo or 105-seat all-economy configuration 
and occasionally leased to the Romanian 
airline Acvila Air. Another, YL-LAO (ex 
Belorussian Air Force CCCP-75916), is 
operated by the Riga-based private airline 
Concors since June 1998. The aircraft has a 
mixed-class arrangement, including a 
luxurious VIP cabin at the rear. Both aircraft 
have had most of the II-22's aerials 
removed, retaining only the fintip ‘cigar’; yet 
this, along with the non-standard APU and 
the absence of windows on the starboard 
side of the nose, indicate its origin all too 
clearly. The third aircraft, UN-75915, was 
unfortunately written off in a ground 
collision with a runaway An-12 in 1994.a 
few days after it had been overhauled and 
converted to a freighter. 





The latest Zebra configuration has 
giant ‘hockey stick’ antennas above 
and below the fuselage. The ventral 
fairing has been removed from this 
aircraft, although the attachment 
remains. 





programme, including four fixed-wing 
aircraft and two helicopters. The Navy 
amended the projected performance of the 
Kamov Ka-25 ‘Hormone’ shipboard 
helicopter, defined ways of improving 
airborne submarine detection systems, and 
issued a GOR for a long-range shore-based 
ASW aircraft based on the II-18V. The 
aircraft was to have a 2200-km (1,189-nm) 
combat radius and an on-station loiter time 
of 3-3.5 hours, to enable it to counter 
submarines armed with Polaris A-1 SLBMs. 
The principal armament consisted of AT-1 
ASW torpedoes (AT = aviatseeonnaya 
torpeda — aircraft torpedo) which were 
being tested at the time; conventional and 
nuclear depth charges were also under 
consideration. 

The Mozhzhevel'nik R&D programme 
which began almost simultaneously was of 
a more precise nature. It culminated in the 
development of a specific operational 
requirement (SOR) for the aircraft's 
sonobuoy system, as well as SORs for the 
VGS-2 Oka dunking sonar (developed for 
the Ka-25) and for the Gagara (Loon) infra- 
red search and track system. 

Defence industry proposals set forth in 
the course of the Vyaz and Mozhzhevel'nik 
programmes were studied and altered. The 
military turned down the offer to develop an 
airborne early warning system which would 
detect and track ballistic missiles launched 
by enemy submarines and allow the latter 
to be pinpointed and destroyed straight 
away. The same fate befell a proposed long- 





range ASW system built around a multi-role 
amphibian. 

The Soviet Navy compared the 
capabilities of shore-based and amphibious 
aircraft in the long-range maritime patrol and 
ASW role. The verdict was that 
development of an amphibian in this class 
involved major technical difficulties, and the 
aircraft would be overweight and less 
aerodynamically efficient than a landplane 
without giving any tactical advantage. 
Eventually, after carefully analysing all 
options, the navy selected an ASW 
derivative of the II-18 airliner. Interestingly, 
the US and British military had taken the 
same approach: Lockheed had developed 
the P-3 Orion from the L-188 Electra, while 
the Hawker Siddeley HS 801 Nimrod (now 
British Aerospace Nimrod) was a derivative 
of the world's first jet airliner, the de 
Havilland D.H.106 Comet 4. 

At this stage, the Soviet ASW 
development programme included four 
basic components — a long-range shore- 
based ASW system based on the II-18, a 
short-range system built around the Beriev 
Be-12 Chaika (Seagull/‘Mail’) amphibian, a 
shore-based amphibious helicopter (the 
future Mil Mi-14PL ‘Haze-A’) and the 
shipboard Ka-25PL ‘Hormone-A’. 

The choice of the ‘Coot’ as the starting 
point was a good one. First, the II-18's 
capacious fuselage offered ample space for 
the search and targeting system, weapons, 
crew and the additional fuel required to give 
the aircraft the specified maximum 
endurance of 16 hours. Second, the 
airliner's proven airframe, powerplant and 
systems ensured adequate reliability during 
long overwater missions in constantly 
changing weather conditions. Third, the II-18 
had fairly high performance and good 
manoeuvrability, which meant an ASW 
aircraft based on it could quickly reach 
ocean areas located thousands of 
kilometres from its base and patrol the area 
at 100-2000 m (328-6,561 ft), making tight 
turns. The aircraft would be capable of 
autonomous operation from bases with 
relatively short strips and minimum ground 
support facilities, which were common in 
the Soviet Navy's North and Pacific Fleets. 
Finally, development time and costs were 
greatly reduced compared to an all-new 
aircraft. The time issue was especially 
important, since the US Navy's first nuclear- 
powered missile submarine, the USS 
George Washington carrying 16 Polaris A-1 
SLBMs, had been commissioned in late 
1959. 

The long-range ASW derivative of the II-8 
was designated |I-38 and included in the 
Naval Air Arm's re-equipment programme. 
Later, as the range of SLBMs increased, the 
long-range ASW role was reassigned to the 
Tupolev Tu-142 'Bear-F’ with its inflight- 
refuelling capability, and the |I-38 was 
regarded as a medium-range system. In 
light of its overwater role and the corrosive 
effects of salt, the I-38 featured enhanced 
corrosion protection of the airframe, 
engines and systems. 

Official development of the |I-38 at 
OKB-240 was initiated by directive No. 640- 
261 issued jointly by the Communist Party 
Central Committee and the Council of 
inisters on 18 June 1960. The document 
stipulated that the first prototype was to 
commence trials in the second quarter of 
1962 (minus operational equipment), 
ollowed by the fully-equipped second 
aircraft in the fourth quarter of the same 
year. 
The OKB's head, General Designer 
Sergey Vladimirovich Ilyushin, supervised 
1-38 development, with his deputy Yakov A. 

utepov acting as chief project engineer. V. 

. Ghermanov and Radly Petrovich 
Papkovskiy were also actively involved in 
the design effort. Advanced project 
development and issue of manufacturing 
drawings proceeded in close co-operation 
with Soviet Navy representatives. The navy 
continued to amend the SOR which, as a 
result, was not finalised until April 1961, by 
which time prototype construction had 
already begun. 














By contrast with the aircraft in the 
background, this ‘May’ displays an 
immaculate finish, having been 
spruced up for its visit to the 
International Air Tattoo in the UK. 
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Undergoing overhaul at Pushkin (aircraft overhaul plant 
no. 20), this ‘May’ has the radome removed to reveal the 


antenna of the Berkut search radar. 


At the advanced development project 
(ADP) stage the Ilyushin OKB had to work 
out the concept and operational tactics of 
the ASW system together with the Navy 
and other organisations involved in the II-38 
programme, including more than a dozen 
design bureaux and research institutes. The 
project was completed in just a few 
months, thanks in no small part to the 
dedication and industriousness of ADP 
section employees L. M. Ryabov, Yuriy I. 
Yoodin, V. M. Sheynin, N. P. Stolbovoy, R. 
P. Papkovskiy, G. G. Murav'yov and O. N. 
Yelsukova. 

The contours of the II-38’s main airframe 
sub-assemblies (fuselage, wings, tail unit 
and engine nacelles) were identical to those 
of the Il-18. There was also considerable 
structural and systems commonality: the 
flight deck section, the tail unit and all 
control surfaces, the powerplant (four 
4,250-ehp/3170-ekW Ivchenko Al-20M 
turboprops driving AV-68M four-bladed 
reversible-pitch propellers of 4.5-m/14-ft 9-in 
diameter and a TG-16 auxiliary power unit), 
the engine control and fire suppression 
systems, the de-icing system, the landing 
gear, many electric and hydraulic 
components, etc. were borrowed straight 
from the airliner. 

The wing torsion box was identical to that 
of the experimental Il-181 CCCP-75888 (a 
conversion of the second prototype II-18 
SSSR-L5812, c/n 187000002), featuring an 
integral fuel tank in the centre-section. The 
same design was later used on the ultimate 
production version of the ‘Coot’, the II-18D 
evolved from the II-18]. The fuel system 
comprised 25 tanks holding a total of 33820 
litres (7,440 Imp gal) — integral tanks in the 
outer wings and wing centre-section plus 
flexible bag tanks in the fuselage — and 
featured three-point pressure refuelling; 
gravity refuelling was also possible through 
eight filler caps. A fuel management system 
controlled the tank emptying sequence, 
automatically maintaining centre of gravity 





(CG) position within the prescribed limits. 

From the outset, the II-38 was developed 
as part of an ASW complex featuring the 
Berkut (golden eagle) search and targeting 
system (STS); the latter was built around a 
360° search radar of the same name with a 
large ventral radome located aft of the nose 
gear unit. The need to accommodate the 
system's built-in and droppable 
components, as well as weapons, led to 
major structural changes. The combined 
weight of the mission avionics and weapons 
caused a significant forward shift in the 
aircraft's CG, and to compensate for this the 
wings had to be moved 3 m (9 ft 10 in) 
forward. This changed the aircraft's 
proportions completely, giving the |I-38 an 
appearance very like that of a dachshund 
dog. 

The air conditioning system was modified 
to suit the greatly reduced pressure cabin 
volume and to heat the weapons bays and 
heat/cool certain modules of the Berkut 
radar set: two heat exchangers in fairly large 
elongated fairings were mounted high on 
the fuselage sides just ahead of the wings. 
Installation of the mission equipment also 
led to changes in the electric system. 

Two weapons bays closed by twin doors 
were located ahead and aft of the wing 
centre-section; the aft bay was for weapons 
proper, while the forward bay held 
sonobuoys. The aircraft's military role meant 
that the II-18's portside entry doors and 
most of the cabin windows were deleted, 
and the crew entered via a forward-opening 
hatch immediately aft of the ventral radome. 
The remaining windows (except the one 
nearest to the flight deck on each side) 
were reduced in size. 

The Berkut search radar apparently had a 
secondary weather reconnaissance role, 
since the II-18's RPSN-1 Emblema weather 
radar was deleted and the nose radome 
was replaced by a metal fairing. Finally, the 
fuselage terminated in a long tapered boom 
housing the sensor of the magnetic 








Sporting an ‘Excellent Aircraft’ badge, this II-38 has a 
non-standard blade antenna located behind the 
astrosextant blister. 


anomaly detector (MAD). 

Internally, the fuselage was divided into 
two sections. The forward section was the 
pressure cabin, also divided into two parts — 
the flight deck (accommodating the captain, 
first officer, flight engineer, navigator and 
radio operator) and rear cabin. In the latter, 
facing aft, sat the search radar operator and 
the operator of the aircraft receiver/indicator 
(ARI), a device that processed and displayed 
incoming signals generated by the 
sonobuoys. There was a well-founded 
opinion that having the operators face aft 
would increase crew fatigue, but the limited 
space inside the pressure cabin did not 
allow their workstations to be redesigned to 
face forward. Sortie duration would be long, 
so the rear cabin featured a galley, a table, a 
toilet and a rest area with a folding bunk. 

The unpressurised rear and lower portion 
of the fuselage incorporated the two above- 
mentioned weapons bays with a total 
volume of 30 m* (1,059 cu ft). A container 
for two fuel cells holding a total of 4200 
itres (924 Imp gal) was installed above the 
orward weapons bay. An avionics bay 
housing the Berkut modules, including the 
digital computer, was located further aft 
near the CG. The APU was installed aft of 
he rear weapons bay, with its exhaust 
located to port about halfway between the 
wings and tail, rather than just ahead of the 
starboard stabiliser as on the Il-18. The rear 
uselage was accessible in flight from the 
pressure cabin after the pressure differential 
between the two had been eliminated. Two 
walkways ran the full length of the rear 
fuselage. 

The avionics suite comprised three main 
groups, namely, navigation, 
communications and targeting equipment. 
The navigation group consisted of a DISS-1 
Doppler speed and drift sensor, an RSBN-2S 
Svod (Dome) short-range radio navigation 
(SHORAN) system, an SP-50 ILS, an ARK-11 
ADF and an RV-4 radio altimeter. 
Communications equipment included an 
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SPU-7B intercom, an SGU-15 loudspeaker 
system, an R-802V command link radio, an 
R-632 decimetre-waveband command link 
radio, R-836 Neon and R-847A VHF 
communications radios, a Peleng (Bearing) 
HF communications radio and an MS-61 
cockpit voice recorder. Finally, the targeting 
equipment consisted of the Berkut STS, to 
be described in more detaih later. 

The oxygen system enabled the crew to 
work normally in the event of a 
decompression at high altitude, to enter the 
unpressurised rear fuselage in flight — and to 
bail out safely, if such an event became 
necessary. The system comprised 19 
stationary 36-litre (8-Imp gal) bottles with 
gaseous oxygen and one 7.6-litre (1.7-lmp 
gal) portable bottle. When bailing out, the 
crew would use KP-23 bottles (KP = 
koslorodnyy preebor) with enough oxygen 
for 11 minutes. 

Ilyushin engineers had given a lot of 
thought to crew rescue in the event of a 
ditching. The II-38 was tested for ditchability 
in model form on the Moscow Sea (a large 
reservoir north of Moscow); impact details 
and the aircraft's buoyancy were studied 
and design features ensuring safe 
evacuation developed accordingly. After 
ditching, the crew was to vacate the aircraft 
either via a dorsal escape hatch at the rear 
of the pressure cabin or via an overwing 
emergency exit on the port side of the 
unpressurised rear fuselage. A bay with a 
PSN-6A six-man life raft (PSN = plot 
spasahtel'nyy naduvnoy) was located near 
this exit. The bay cover could be opened 
both from outside and from within by 





means of cables; the raft then popped out 
near the wing trailing edge, inflated and was 
secured by a line to prevent it drifting away. 
The PSN-6A had a tent to shelter the crew 
from the elements and carried a three-day 
supply of food and water for the entire 
crew, a transceiver, a supply of signal flares, 
a first-aid kit and a repair kit. 

Individual rescue equipment included S-5 
parachutes, MLAS-1-OB one-man inflatable 
rafts and MSK-3M maritime rescue suits 
(MSK = morskoy spasahtel’nyy kostyum). 
The latter was made from a rubberised 
fabric which undoubtedly saved a crewman 
from hypothermia in bitterly cold seas but 
was extremely inconvenient during ordinary 
flight, even though it was air-conditioned. 
Former Tu-126 ‘Moss' AWACS crews who 
were issued with MSK-3 suits on overwater 
missions say that just thinking of the thing’s 
rubber collar makes your neck itch again — 
even after a number of years! The 
parachute pack contained, apart from the 
parachute itself, an NAZ-7 survival kit (NAZ 
= nosimyy avareeynyy zapahs) with three 
days of food rations, an emergency radio, 
signal flares and a few other ‘bare 
necessities’. 

The weapons included AT-1 and AT-2 
ASW torpedoes, PLAB-250-120 Lastochka 
(Swallow), PLAB-50 and KAB-500PL Zagon 
(Corral) depth charges (PLAB = 
protivolodochnaya aviabomba — anti- 
submarine bomb; KAB = 
korrekteeruyemaya aviabomba — guided 
bomb), mines and a variety of free-fall 
bombs used against surface ships. Nuclear 
depth charges could also be carried. About 


Above: ‘Mays’ conducted most of 
their ASW missions at low level, 
although they were also engaged in 
high-level Sigint-gathering duties, 
notably over the Baltic. 


Left: Three I/-38s take part in the 
May 1967 Domodedovo parade. This 
views highlights the forward 
positioning of the wing, a move 
which gave rise to the nickname 
‘Dachshund’. 


30 payload combinations were possible and 
the maximum payload, including RGB-1, 
RGB-2 and RGB-3 sonobuoys (RGB = 
rahdioghidroakusteecheskiy booy — radio 
sonobuoy), was 8000 kg (17,636 Ib). 

Development of the Berkut STS at 
Nll-131 (NII = nauchno-issledovatel’skiy 
institut - research institute) in Leningrad 
began in December 1959 pursuant to 
Council of Ministers directive No. 1335-594 
issued on 11 December. NII-131 was also 
known as LNPO Leninets (Leninist) (LNPO 
= Leningrahdskoye nauchno- 
proizvodstvennoye obyedineniye — 
Leningrad Scientific & Production 
Association), and is now the Leninets 
Holding Company. A division of the State 
Committee for Electronic Equipment (GKRE 
= Gosudahrstvennyy komitet po 
rahdioelektronike, later transformed into the 
inistry of Electronic Industry), NII-131 was 
one of the Soviet Union's leading avionics 
specialists. Initially, the design effort was 
ed by V. S. Shumeyko who, upon his death, 
was succeeded by A. M. Gromov and P. A. 
ovlev. More than 10 other research 
establishments and design bureaux were 
involved in the |l-88 programme, e.g., the 
sonobuoys were developed by NII-753 in 
Kiev, a division of the Ministry of 
Agricultural Machinery, while the weapons 
system's objective was worked out by the 
Naval Academy and other institutes. 

The STS was designed to detect enemy 
submarines and provide target data for their 
destruction. It enabled the II-38 to 
automatically go to the required area of the 
ocean, set up in the submarine’s anticipated 
path straight and curved barriers made up of 
sonobuoys and then monitor the incoming 
signals. Theoretically, the system enabled 
the aircraft to return automatically and 
replace a failed buoy, but in practice this did 
not work, for the barrier quickly lost its 
shape due to the wind and waves, making it 
impossible to find the failed buoy. 

Three models were used: RGB-1 non- 
directional passive buoys, RGB-2 passive 
buoys and RGB-3 active/passive buoys. 
Signals generated by the sonobuoys were 








picked up by the search radar and 
processed by the aircraft receiver/indicator 
(ARI). The latter, in addition to visualising 
sonobuoy operation on a display, enabled 
the operator to listen to noises transmitted 
by the RGB-1 buoys, determine target 
bearing relative to the RGB-2 buoys and 
target bearing/range relative to the RGB-3 
buoys. The ARI could perform a brief scan 
of the dropped sonobuoys in one second or 
a detailed scan in 60 seconds. 

Surfaced submarines and those travelling 
at periscope or snorkel depth could be 
detected directly by the radar — an 
inherently archaic approach. The radar had 
360° search mode plus 120° and 150° 
sector viewing modes, and also handled 
some navigation tasks with its ground- 
mapping mode. Finally, the submarines 
could be detected by the APM-60 MAD 
(APM = aviatseeonnyy protivolodochnyy 
magnitometr — aircraft-mounted anti- 
submarine magnetometer) which operated 
independently from the Berkut system. 

The STS also received inputs from 
numerous air data sensors, such as the 
Put'-4B-2K (Way) compass system, the 
AP-6Ye autopilot and the ARK-B ADF. All 
this equipment was linked into a single suite 
by the TsVM-264 digital computer (TSVM = 
tsifrovaya vychislitel’naya mashina), 
developed under the leadership of V. |. 
Lanerdin, which was to handle both 
navigation and tactical tasks. Incidentally, 
the II-38 was the first Soviet aircraft to have 
a mainframe digital computer. 

In theory, after the radar operator had 
entered target data the computer would 
calculate the chances of a ‘kill’ with the 
chosen weapon; when the time was right, 
the weapons bay doors would open and the 
bombs or torpedoes would be dropped 
automatically. This high level of automation 
was no small achievement at the time. In 
reality, however, some of the system's 
components proved to be extremely 
unreliable, and it took so long to make the 
system acceptable that the Berkut was 
obsolete by the time it entered service. 

The SOR for the |I-38 was approved by 
he Soviet Air Force C-in-C on 4 May 1961. 
About the same time, the Ilyushin OKB held 
a review of the advanced project in the 
presence of numerous invited guests. A 
aval Academy representative reported on 
the Il-38's proposed operational objective: 
he aircraft would be used mainly in the 
Baltic and Norwegian Seas, since the heavy 
ice in the Arctic Sea rendered it unusable 
here. The aircraft were supposed to 
operate singly. 

The absence of defensive armament on 
he I-38 was a departure from the general 
Soviet trend, leading to many surprised 
comments. However, Sergey V. Ilyushin 














quickly proved the critics wrong. Even the 
simplest twin-cannon tail barbette with 
ammunition would weigh at least 1500- 
1800 kg (3,306-3,968 |b) and require an 
extra crew member, to say nothing of the 
ground support personnel. The aircraf 
would also need a gun laying radar, which, 
apart from adding still more weight, might 
cause problems with the MAD. Worst, all 

this effort would do little to enhance self- 

defence. Ilyushin’s opinion was that all- 
aspect air-to-air missiles were the solution, 
but no such weapons were available for 
heavy aircraft at the time. 

Ilyushin was supported by AVMF 
commander Air Marshal |. |. Borzov, Hero of 
the Soviet Union. Borzov was convinced 
that ASW aircraft were designed to operate 
outside the envelope of the enemy's air 
defences, flying at low level to ensure 
stealth, and thus had no need for defensive 
armament; to reinforce his point, he 
referred to the |I-38's US counterpart, the 
Lockheed P-3, which had no such 
armament. This latter argument was 
somewhat shaky, since the Orion was 
meant to operate within the reach of 
friendly air defences and thus was safe 
from attack by enemy fighters. However, 
Borzov was known for his explosive temper 
and tenacious memory, and no-one 
commented, feeling that silence would be 
safer. 

The Western press wrote that the P-3 
would be armed with McDonnell Douglas 
AGM-84 Harpoon air-to-surface missiles 
with a range of 110-120 km (59-65 nm) and 
thus have strike capability. This caused 
considerable interest among the Soviet 
military, which asked Ilyushin to incorporate 
similar weapons on the I-38. Ilyushin 
promptly replied that the high-drag external 
stores would cause too much stress on the 
wings, which were already heavily loaded. 

Despite the Ilyushin OKB having its 
hands full with improving the II-18 and 
developing the brand-new |I-62 ‘Classic’ 
long-range jetliner, a complete set of 
technical documents for |I-38 prototype 
construction was released in a remarkably 
short time. The prototype was built at the 
OKB's experimental shop, MMZ No. 240 
Strela (Arrow), which was conveniently 
located at Khodynka, right across the field 
from MMZ No. 30 Znamya Truda. The work 
was supervised by the experimental shop's 
director, D. Ye. Kofman, and its chief 
engineer, V. A. Yoodin. Prototype 
construction proceeded quickly, thanks in 
no small part to the production plant's 
director P. A. Voronin. Standard I-18 
components were pulled off the Znamya 
Truda production line and trucked to MMZ 
No. 240 for conversion and assembly. The 
aircraft was completed without the Berkut 
STS, some components of which were then 
being tested on the II-18SL avionics testbed 
(CCCP-75643). 

On 28 September 1961 — almost a full 
year ahead of the date set forth in the 
government directive — the II-38 took to the 
air for the first time, powered by Al-20A 
engines, as the intended Al-20Ms were still 
unavailable. The aircraft was piloted by an 
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What appeared to be a second 
radome under the forward stores 
bay - and was for many years 
thought to be such - was in fact the 
KAS air-droppable rescue kit. The 
11-38 was regularly engaged in SAR 
work in addition to its primary 
ASW/surface search duties. 


Ilyushin OKB crew — captain Vladimir K. 
Kokkinaki (project test pilot), first officer 
Eduard |. Kuznetsov, navigator V. F. 
Voskresenskiy and radio operator |. S. 
Siliminov. Armament specialist M. S. 
Gol’'dman was appointed engineer in charge 
of the flight test programme, which 
included performance and handling trials, 
primarily in flight modes typical for an ASW 
aircraft; weapons bay operation and the 
possibility of bailing out through the ventral 
entry hatch were also checked. The 
designers of the Berkut STS were to 
analyse the actual conditions in which their 
system would work. 

nitial flight tests continued until June 
1962 at ilyushin’s flight test facility at LIl’s 
airfield in Zhukovskiy, south of Moscow. 
Between 15 May and 12 June 1962, the 
so-called mock-up review commission (a 
body composed of industry and customer 
representatives which becomes involved at 
the ADP stage) reviewed the II-38/Berkut 
STS advanced development project. The 
Navy group headed by Air Marshal |. |. 
Borzov was keen to see the aircraft enter 
service as soon as possible. 

Early test flights revealed that the II38 
rotated more easily on take-off than the II-18 
and behaved differently in a crosswind 
because the wings were located farther 
forward. Originally, the ventral radome was 
hemispherical in shape, generating 
turbulence which caused minor but 
constant and annoying vibration of the 
forward fuselage. The problem was quickly 
rectified by extending the rear portion of the 
radome aft, resulting in a quasi-spherical 
shape. Generally, the I-38 was easy to fly, 
inheriting the benign handling 
characteristics of the airliner from which it 
was derived. Pilots reported that take-off 
and landing presented no problems and that 
the aircraft had adequate stability and 
controllability throughout its speed, altitude 
and CG range (the CG limits were 16-30 per 
cent MAC). The I-38 showed no handling 
peculiarities at its never-exceed speed of 
Mach 0.65 and remained stable with the 
weapons bay doors open. Rudder and 
aileron authority was sufficient to counter 
the yaw and roll in the event of an outboard 
engine failing on take-off. 

The crew evacuation tests also went 
well. The bottom line was that there were 
no obstacles to the installation of the Berkut 
STS. However, development of the latter 
was lagging behind schedule and proceeded 
in unreasonable secrecy, even by Soviet 
standards of the time. (LNPO Leninets 
engineers often travelled abroad and met 
foreign colleagues who offered to sell tried 
and tested mission equipment for the II-38, 
but such a purchase was considered 


























politically unacceptable.) 

Upon completion of the manufacturer's 
flight tests, the prototype was fitted out 
with all components of the STS except the 
TsVM-264 digital computer. The original 
Al-20A engines had run out of service life 
and were replaced by improved Al-20Ks 
rated at 3,945 ehp (2942 ekVV). Stage 2 of 
the trials programme began on 10 March 
1963, almost a year behind schedule, with 
the objective of verifying the Berkut STS 
jointly with LNPO Leninets and determining 
the possibility of carrying various models of 
sonobuoys. 

Stage 2 was largely performed at 
Kirovskoye air base near Feodosiya on the 
Crimean peninsula, which was managed by 
Section 3 of the Soviet Air Force Research 
Institute (NII VVS = Nauchno- 
issledovatel'skiy institut voyenno- 
vozdooshnykh sil). This time, Aleksandr M. 
Tyuryumin (also from the Ilyushin OKB) was 
project test pilot, while M. S. Gol’dman 
remained engineer in charge. The tests 
showed that the search radar, the ARI and 
other elements of the STS worked well but 
the RGB-1 sonobuoys were ill-suited to 
cold-weather operation. At this stage, the 
I-38 logged 369 hours in 147 flights. 


1I-38s have appeared with main 
search radar radomes in either 
white, as illustrated, or painted grey. 
This aircraft is from the Riga-based 
145th OPLAE, since moved back to 
Russian territory from Latvia. 


Valuable assistance was provided by a crew 
from the Naval Air Arm's 33rd Combat and 
Conversion Training Centre (33rd TsBP | 
PLS - Tsentr boyevoy podgotovki i 
pereuchivaniya lyotnovo sostahva) in 
Nikolayev, Ukraine — pilot Major A. P. 
Sharapov, navigator Captain N. P. Surkov, 
radar operator Captain Igonin, plus others. 
The final step — installation of the 
computer and integration/testing of all 
systems — began, and dragged on until 


The II-38 has an excellent safety 
record, thanks in no small part to 
the docile and predictable landing 
characteristics. As with the P-3, the 
high-lift devices on the wing and 
spritely performance allow it to 
operate from relatively short 
runways. 
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February 1964. The next month, Stage A of 
the NII VVS trials began at Kirovskoye AB 
under the supervision of NII VVS team chief 
Colonel Ye. B. Polyakov. While Soviet Navy 
test pilots confirmed the company’s high 
opinion of the aircraft itself, the Berkut 
system started misbehaving. Avionics 
failures were encountered in virtually every 
flight, the TsVM-264 computer and the 
sonobuoys proving particularly troublesome. 
Despite the discovery of some 200 
defects at this stage and the need to 
resolve them, Stage B began on 14 May 
1965. This time the NII VVS team was 
headed by Colonel O. A. Voron’‘ko; 
Lieutenant Colonel A. K. Kiryukhin was 
engineer in charge of the Berkut STS and 
the aircraft was flown by Colonel S. M. 
Sukhin and Lieutenant Colonel A. F. 
Stepanov. 
The State acceptance trials finally took 
place between 6 June and 15 December 
1965, during which time the II-38 logged 
287 hours in 87 flights; 80 per cent of the 
time the aircraft worked in co-operation 
with surface ships and used submarines as 
practice targets. The results of the trials 
were analysed from 1-4 December by the 
State commission chaired by Air Marshal 
|. |. Borzov, which ruled that the II-38 should 
be put into production at MMZ No. 30 under 
the in-house product code izdeliye 8 but not 





ll-38 specification 


Wing span 

Length overall 

Height on ground 

Wing area 

MTOW 

Max landing weight 

Fuel capacity 

Fuel load 

Top speed at 6000 m (19,685 ft) 
Minimum patrolling speed 
Range 


Combat radius with 3-hour patrol 


Service ceiling 


Endurance (including flight from/to base) 


Take-off run 
Landing run 
Ordnance load 
Crew 


126 


yet officially included into the Naval Air Arm 
inventory because mission avionics 
reliability was unsatisfactory. Other 
deficiencies discovered during the State 
acceptance trials included 2600 kg (5,372 |b) 
of excess weight and unacceptably high 
noise levels in the cabin caused by the 
forward shift in wing position. 

Another problem facing the engineers 
was the need for a full-authority automatic 
propeller feathering system (the Al-20's 
system enabled auto-feathering only at 70 
per cent nominal power or more). Sergey V. 
Ilyushin approached a British manufacturer 
(probably Hamilton Standard) with the 
request to supply such a system, but the 
sale was either vetoed or the cost proved 
prohibitive. 

|. |. Borzov was known for his 
progressive approach to ASW development 
— and his temper — and he was positive that 
‘sub hunter’ aircraft were a valuable asset, 
doing much to see this class of weapons 
put into service. As chairman of the State 
commission reviewing the II-38 and its 
Berkut STS, he did much to accelerate the 
aircraft's development and overcome 
bureaucratic snags. 

As was customary at the Ilyushin OKB, a 
full-time team was formed for turning the 
aircraft over to the ‘customer’. The team 
was headed by M. S. Gol’dman and 














37.4 m (122 ft 8% in) 
40.1 m (131 ft 6% in) 
10.1 m (33 ft 1% in) 
140.0 m? (1,507 sq ft) 
66000 kg (145,502 Ib) 
52000 kg (114,638 Ib) 
33820 litres (7,440 Imp gal) 
26550 kg (58,531 Ib) 
650 km/h (353 kt) 
350 km/h (190 kt) 
9500 km (5,130 nm) 
2200 km (1,187 nm) 
10000 m (32,808 ft) 
12 hours® 

1700 m (5,577 ft) 
1070 m (3,510 ft) 
8400 kg (18,518 Ib) 

7 





The [1-38 is still an important part of 
AVMF operations, filling the gap 
between shore-based ASW 
helicopters and the ultra-long-range 
Tu-142. Its operational record has 
been distinguished by Russian 
standards. 


included test pilots Aleksandr M. Tyuryumin 
and G. N. Volokhoy, flight engineers V. 
Lebedev and Yuriy Grevtsev. Coincidentally, 
\l-88 project chief Yakov A. Kutepov formed 
a team of engineers which would quickly 
solve problems that surfaced during the 
trials. MMZ No. 30 began gearing up for 
lI-38 production in 1965. Production was 
managed by N. |. Sud'yin and A. |. 
Khmel’kov. 

The AT-2 homing ASW torpedo which 
was to be the II-38’s main weapon was 
doing much better than the STS. Its State 
acceptance trials were also held at 
Kirovskoye AB under the supervision of 
Captain Second Grade (the naval equivalent 
of Lieutenant Colonel) L. G. Golubev. During 
the trials, 63 live torpedoes and 19 inert 
torpedoes were dropped from the II-38 
prototype, as well as from a Tupolev Tu-16T 
‘Badger-A’ torpedo-bomber and a Mil Mi-4 
‘Hound’ helicopter. The trials were ‘ 
successfully completed in late 1964 and the 
AT-2 was recommended for acceptance by 
the AVMF. 

Meanwhile, trials and debugging of the 
\l-38's STS continued. The first six months 
of 1966 were devoted to correction of the 
numerous deficiencies noted during the 
State acceptance trials and installation of 
new mission avionics with improved 
reliability. Concurrently, the interim Al-20K 
engines were replaced by the more 
powerful, reliable and fuel-efficient Al-20Ms 
as originally intended. This permitted an 
increase in take-off weight from 63500 kg 
(139,991 |b) to 66000 kg (145,502 Ib) and 
ed to a new series of performance tests. 

In was not until October 1966 that 
manufacturer's tests of the improved 
Berkut STS and armament began. Once 
again, the test crews were facing numerous 
problems, as evidenced by the test log: 

"On 27 October a complex sortie was 
lown with the objective to seek and 
destroy a submarine with input from RGB-2 
sonobuoys. On one of the five buoys 
dropped the parachute failed to open, on 
wo others the microphone and heading 
indication system failed to separate after 
splashdown; objective not completed. 

“On 29 October a complex sortie was 
own with the objective to seek and 
destroy a submarine with input from RGB-2 
sonobuoys. The mission was aborted 
because of a TsVM-264 [computer] failure. 
“On 18 November a complex sortie was 
own with the objective to seek an 
destroy a submarine with input from RGB-2 
sonobuoys; objective not completed due to 
sonobuoy failure. 
“On 3 December a complex sortie was 
own with the objective to seek an 
destroy a submarine with input from RGB-2 
sonobuoys; objective not completed due to 
ailure of the Berkut STS sensors. 

“On 24 December a complex sortie was 





























flown with the objective to seek and 
destroy a submarine with input from RGB-2 
sonobuoys; mission aborted due to radar 
transmitter failure. 

“On 26 December a complex sortie was 
flown with the objective to seek and 
destroy a submarine with input from RGB-2 
sonobuoys. Aiming accuracy was 
unsatisfactory — the weapon dropped 5-7 
km [2.7-3.8 nm] from the target.” 
Through most of 1967, LNPO Leninets 
kept working on improving the reliability of 
the prototype’s STS, in particular the TsVM- 
264. On the ground the computer was 
inspected and checked, and some modules 
which did not meet the specifications were 
replaced; still, subsequent flights showed 
that the computer's reliability remained low. 
Finally, in late October 1967 the STS trials 
with the prototype were halted. 

The aircraft later served in various tests 
which were not included into the State 
acceptance trials programme for some 
reason, They proceeded under the 
management of Lieutenant Colonel S. K. 
Apollonoy; the aircraft was flown by NII VVS 
pilots Colonel S. M. Sukhin, Lieutenant 
Colonel Ye. M. Nikitin, Lieutenant Colonel A. 
F. Stepanov and Lieutenant Colonel M. V. 
Viasenko. As a rule, these were highly 
complicated missions demanding excellent 
flying skills, such as high-Alpha tests, 
rejected take-off (RTO) with simulated 
engine failure and icing tests. The safety of 
operations in autopilot mode at 500 m 
(1,640 ft) and MAD efficiency at 100 m (328 
t) were also investigated. 

The main part of the STS improvement 
and debugging work was performed on the 
irst production I-38 built in 1967 (tactical 
code unknown), c/n 087010106. As an 
aside, there is a mystery regarding II-38 
construction numbers. While the first four 
digits of c/n 087010106 fit the II-18/II-20 
ormula (08 = izdeliye 8; 7 = year of 
manufacture 1967; 0 = MMZ No. 30), the 
remaining five do not. 10106 = batch 101, 
sixth aircraft in batch? Production of a new 
ype cannot have begun with batch 101; 
since the II-18 was built in batches of five 
and a batch 101 was built in 1967 (OK-WAJ, 
CCCP-75452 through -75454 and Afghan AF 
T-001), it would seem the II-38s were also 
built in batches of five as ‘add-ons’ to 
existing batches (aircraft numbers 6 through 
10). However, later aircraft do not quite fit 
this theory, as the years of manufacture for 
\Il-18/Il-38 batches with the same number 
are different; e.g., I-18D CCCP-74263 (c/n 
188010905) built in 1968 and II-38 ‘21 Red’ 
(c/n 081010910) built in 1971. Another 
possibility is that the first digit after ‘0870' 
(always a 1) is not part of the batch number, 
which thus conveniently becomes 01; but 
hen, why is the first production aircraft the 
sixth in the batch and what has happened to 
he preceding five? The II-38 rarely carried 
he c/n visibly, but if it does, the c/n is 
stencilled in the same locations as on the 
|-18/Il-20/II-22. 

Between October 1967 and January 
1968, c/n 087010106 was based at 
irovskoye AB where additional State 
acceptance trials of the Berkut system were 
held under the supervision of Major P. K. 
Zamyshevskiy; Ilyushin OKB navigators V. |. 
elekhin and R. B. Voronov played an 
important part at this stage. Unfortunately, 
the fickle autumn weather, storms on the 
Black Sea and inadequate availability of 
support ships caused the trials to last longer 
han expected. The trials results were 
encouraging and the reliability of the STS 
had clearly improved, even if the Berkut still 
was not performing as desired. This enabled 
Air Marshal |. |. Borzov to clear the II-38 for 
service. As the Soviet Navy accumulated 
operational experience with the type, the 
engineers at LNPO Leninets analysed the 
most common defects and developed 
countermeasures. Finally, the painstaking 
work of the system's designers began to 
yield results. On 17 January 1969 the I-38 
was formally included into the AVMF 
inventory — after seven and a half years of 
testing. The official name was “ASW 
complex - |I-38 aircraft with the Berkut 
search and targeting system”. 

In November 1971 Sergey V. Ilyushin, A. 
|. Zhukovskiy, D. |. Koklin, M. A. Kutepov 
and A. V. Shaposhnikov received the State 
Prize for the development and refinement of 
the I-38. Other Ilyushin OKB employees 
who were actively involved in the 


















































India was the only export customer 
for the I-38. This aircraft, seen at 
Pushkin, has been modified with 
what appear to be ESM antennas 
either side of the nose. This may be 
associated with the Morskoy Zmey 
(Sea Dragon) upgrade programme 
which replaces the STS. 


programme included Yakov A. Kutepov, 
Radiy P. Papkovskiy (currently II-38 chief 
project engineer), Valeriy Afrikanovich 
Borog, Ye. |. Sankov, V. |. Smirnov and 

V. M. Ghermanov. A major contribution was 
made by AVMF commander |. |. Borzov, 
naval test pilots and engineering staff, the 
personnel of military research 
establishments and service units. Many of 
them received recognition for this: at NII 
VVS alone, 19 aircrew members received 
government awards in 1969 for their part in 
the Il-38 programme. 

Full-scale production was originally 
planned for aircraft factory No. 166 in Omsk 
(currently OAPO Polyot = Omskoye 
aviatseeonnoye proizvodstvennoye 
obyedineniye ‘Polyot’ - Omsk Aviation 
Production Association ‘Flight’) or aircraft 
factory No. 126 in Komsomol’sk-na-Amur 
currently KnAAPO = Komsomol'skoye-na- 
Amure aviatseeonnoye proizvodstvennoye 
obyedineniye — Komsomol'sk-na-Amur 
Omsk Aviation Production Association). 
However, Sergey V. Ilyushin thought this 
was completely illogical. He addressed the 
Soviet government and the Communist 
Party Central Committee, requesting that 
|-38 production be assigned to MMZ No. 30 
(which, as already mentioned, was building 
he |I-18 and would have no trouble 
producing its ASW derivative), and 
eventually got his way. The first production 
|-38 took off in September 1967; production 
continued until 22 February 1972 when the 
58th and final aircraft was rolled out (some 
sources say 65 II-38s were built). 
nterestingly, the original acquisition plan 
signed in 1962 envisaged no fewer than 250 
aircraft. 

The West became aware of the |I-38's 
existence around 1970 and the aircraf 
received the codename ‘May’ (in the 
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‘miscellaneous’ category). The first three- 
view drawings of the aircraft published in 
the Western press were highly inaccurate, 
showing the radome located ahead of the 
nose gear. 

In the early 1970s a new trend originated, 
that of setting up a ‘field’ of sonobuoys, 
which was considered a more effective 
tactic when hunting submarines than the 
customary sonobuoy barriers. In practice, 
this meant that buoys were evenly 
distributed over an entire suspicious area 
rather than in a line across the submarine’s 
anticipated path. As a result, the TsVM-264 
computer received new software for 
working in this mode. 

In an attempt to give the II-38 ECM 
capability, a single aircraft was fitted 
experimentally with SPS-151 and SPS-153 
Seeren’ (Lilac) active jammers. The modified 
aircraft underwent tests at LII (Zhukovskiy) 
and at the NII WS facilities in Akhtubinsk 
(near Saratov in southern Russia) and 
Kirovskoye AB in 1971-72. Although the 
ECM gear eventually was not fitted to 


production ‘Mays’, some |I-38s were 
retrofitted with the Vishnya Comint system. 
Outwardly, such aircraft could be identified 
by two small dielectric blisters on each side 
of the forward fuselage linked by a thin 
conduit stretching all the way aft to the 
wing leading edge. Some aircraft featured 
guidance equipment for KAB-500PL guided 
depth charges. In 1974-75 the Berkut STS 
was upgraded by the addition of the ANP-3V 
automatic navigation device (ANP = 
avtomateecheskiy navigatseeonnyy 
preebor) which enabled the II-38 to 
manoeuvre more accurately while tracking a 
submarine. 
An interesting development was the 
attempt to increase the |I-38's range with no 
hardware modifications. Having learned that 
US Navy Orion crews often shut down one 
or two engines to save fuel during ocean 
patrol missions, Ilyushin engineers decided 
to investigate the possibility of doing the 
same with the II-38. To this end, a test 
programme was held at Kirovskoye AB in 
1970-72 under the supervision of Colonel 











Apollonov, during which NII VVS test pilots 
determined the maximum all-up weights at 
which the ‘May’ could fly safely on three or 
two engines, and worked out a reliable 
relight technique for the Al-20 (which, 
incidentally, was totally different from the 
one in the flight manual). A crew captained 
by Colonel Ye. M. Nikitin investigated the 
worst possible scenario (when the aircraft 
was flying on the two outboard engines and 
one of them failed) and developed 
recommendations for service crews in this 
situation. (It should be noted that even this 
scenario did not cause an imminent danger 
of a crash.) 

Generally, the results were encouraging — 
shutting down one engine increased on- 
station loiter time by 20-30 per cent. A side 
effect of this technique was that the pitch 
change mechanisms had to be filled with a 
higher-grade oil with better low-temperature 
performance to ensure it would not congeal 
when the propellers were feathered. Still, 
this method did not find practical application 
with the II-38. 








Il-38M and II-38MZ ‘May’ 


An obvious way of increasing range and 
endurance was to give the II-38 inflight- 
refuelling capability. Work in this direction 
began at the Ilyushin OKB in the autumn of 
1971 under the leadership of the new 
General Designer Ghenrikh Vasilyevich 
Novozhilov (previously Sergey V. llyushin's 
deputy; Ilyushin had retired in 1970 due to 
poor health). The actual design effort was 
led by V. M. Ghermanov. 

The probe-and-drogue refuelling system 
already used by the Soviet Air Force's 
strategic bomber arm, DA (Dahl’nyaya 
aviahtsiya — Long-Range Aviation), and the 
AVMEF was selected. Two versions of the 
aircraft were developed simultaneously: the 
\-38M (M = modifitseerovannyy — modified) 
and the |I-38MZ (MZ = modifitseerovannyy/ 
zaprahvschchik — modified/tanker), The 
former was merely a receiver aircraft 
equipped with a fixed refuelling probe 
ahead of the flight deck glazing on the port 
side, while the Il-S8MZ also had a ‘buddy- 
buddy’ tanker capability, for which additional 
fuel tankage and a UPAZ-38 hose drum unit 
(UPAZ = universahl’nyy podvesnoy agregaht 
zaprahvki — versatile suspended refuelling 
unit) were installed in the weapons bays. 
The HDU was a product of OKB-918 led by 
Guy Il'yich Severin. This bureau later 
became the Zvezda (Star) company best 
known for the K-36 ejection seat which is 
fitted to almost all current Russian combat 
aircraft. 





To ensure accurate rendezvous even in 
the most adverse weather, both aircraft 
were fitted with the RSBN-20V SHORAN 
system. The II-38M's maximum all-up 
weight (not the maximum take-off weight) 
increased to 69000 kg (152,116 Ib). Any 
production ‘May’ could be easily converted 
to |-B8M/II-38MZ standard if necessary. 
Stage A of the II-38M's State acceptance 
trials proceeded at Kirovskoye AB between 
October 1974 and June 1975, followed by 
Stage B from November 1976 to May 1977. 
The aircraft amassed 271 hours in 117 test 
flights. The NII VVS team holding the trials 
was headed by Lieutenant Colonel V. F. 
Sil'veystruk. Colonel G. K. Yefimov was 
project test pilot, and many test flights on 
the II-38M and II-S8MZ were made by 
Colonel V. |. Yefimov, Colonel Ye. M. 
Nikitin, Colonel V. M. Grishin, Colonel V. S. 
Avershin, Lieutenant Colonel A. V. Poglazov 
and Lieutenant Colonel P. |. Mazikin. 

Various locations for the refuelling probe 
and associated piping were tried; the 
aircraft sported black phototheodolite 
calibration markings on the forward and 
centre fuselage and the inboard engine 
nacelles. The refuelling equipment was 
evaluated at various speeds and altitudes in 
various weather conditions, day and night. 
Incidentally, the lI-38M was the first Soviet 
aircraft to make a night-time fuel 
replenishment using the probe-and-drogue 
system. Various refuelling system failures 








were simulated and a new and simpler 
refuelling technique was developed. 

Tests showed that the system increased 
he |I-38's on-station loiter time by 1.5 to 
2 hours. The fuel transfer rate was 1000 
itres (220 Imp gal) per minute. The IIl-38M 
and |I-38MZ were recommended for AVMF 
service, but this was not implemented. 
Officially, the reason was that the navy did 
not care for the idea of having some of its 
|-38s (which were few in number) 
converted to tankers and made unavailable 
or ASW duties; however, there were 
persistent rumours that Andrey N. Tupolev 
had a hand in the decision, to clear the way 








for the Tu-142. There was some foundation 
for this suspicion, as Tupolev was known to 
use his influence to trip up competitors in 
this fashion (consider, for example, the 
Sukhoi T-4 bomber which was rejected in 
favour of the less advanced Tu-22M 
‘Backfire’. 


This photo shows either the I!-38M 
or IIl-38MZ with refuelling probe 
removed. However, the fuel conduit 
is still fitted, and the aircraft carries 
the photo-calibration markings 
used during refuelling trials. 








11-38 test and development aircraft 


One |I-38 was used by LNPO Leninets as a 
testbed for the Korshun (Kite, the bird) 
search radar developed for the Tu-142M 
‘Bear-F Mod’. This had previously been 
tested on the company’s SL-18P avionics 
testbed (see below). 

Another |I-38 fell victim to konversiya (the 


adaptation of military assets for civilian 
needs). In the late 1990s the Leninets 
Holding Company converted it into a 
geophysical survey aircraft equipped with 
the IKAR (Icarus) multi-mode survey system 
developed under F. F. Zolotukhin. (IKAR = 
izmeritel'nyy kompleks aerogheografiche- 


skoy razvedki — aerogeographical 
prospecting measurement complex) This 
system enables all-weather high-resolution 
scanning of land and sea, making the 
demilitarised ‘May’ suitable for such varied 
tasks as geological mapping, oil and ore 
prospecting, magnetic and laser scanning of 


the coastal seabed, searching for 
submerged objects such as sunken ships, 
maritime SAR and fishery reconnaissance. 
The latter is important, since at least one of 
the two I-18DORRs (CCCP-75462, c/n 
187010304) has been reconverted to |I-18D 
standard, leaving the long-range ocean 
fishery reconnaissance role sorely 
understaffed. 
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Il-38 upgrade projects 


Several attempts to enhance the II-38’s 
capabilities were made over the years. As 
early as 30 April 1969 the Ministry of 
Aircraft Industry (MAP — Ministerstvo 
aviatseeonnoy promyshlennosti) issued an 
order to upgrade the mission equipment of 
the ‘May’ with a view to enhancing the 
aircraft's search capabilities and extending 
its combat radius; the SOR for this was 
signed on 5 September. The upgrade was 
dictated by the changing conditions in 
which the II-38 was to operate and early 
operational experience with the type. 

A little earlier, in March 1969, the navy 
had formulated an SOR for the Tu-142M's 
Korshun-1 STS and it was deemed 
advisable to install this promising new 
system on the II-38 as well. The version for 
the ‘May’ would be slightly different and 
bore the designation Korshun-M. The II-38 
would be armed with RGB-75 infrasonic 
sonobuoys having a detection range of 
20-30 km (11-16 nm) instead of the RGB-1's 
1-2 km (0.54-1.08 nm). These would be 





used in conjunction with explosive sound 
sources (ESS) — bomblets creating an 
acoustic signal which was reflected from 
he target and picked up by the buoys — 
lowing ‘quiet’ submarines to be detected. 
he Korshun STS featured eight parallel 
data processing channels, allowing 
ncoming signals from the buoys to be 
analysed much quicker. Finally, it included a 
actical information display sub-system 
TIDS) which used a pre-set range of 
commands stored in the mainframe 
computer. 

The APM-60 MAD would be replaced by 
he more advanced Bor-1S (Pine Forest) 
model then under development (this later 
received the service designation APM-73S). 
ew navigation and flight instrumentation 
systems would be fitted; the standard 
electric/hot air de-icing system would be 
replaced by an electro-pulse de-icing 
system and the extremely inconvenient 
electric engine starting system would be 
replaced by air starters (which, incidentally, 
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would bring a 340-kg/749-lb weight saving). 
A subsequent increase in mission time 
meant that a relief crew would be carried 
and the crews would work in shifts. 
Additionally, the aircraft would have an 
automatic flight control system (AFCS) 
replacing the Put'-4B-2K compass system 
and AP-6Ye autopilot, a Rumb (Cardinal 
Point) attitude and heading reference 
system (AHRS) replacing the TsGV-10 
vertical gyro, hydrological survey 
equipment, and ASO-2B chaff/flare 
dispensers. In reality, however, only the 
MAD was replaced, because the existing 
TsVM-264 computer was incompatible with 
the Korshun system and would have had to 
be replaced, involving unacceptable effort. 
The next attempt at upgrading the II-38 
centred on introducing new sonobuoys — 
his time, RGB-16 broad-band (5 Hz-5 kHz) 
non-directional passive buoys, which had 
passed their tests in 1984; they were also 
0 be used in conjunction with ESS. 
Replacing the Berkut STS completely turned 
out to be too expensive and it was decided 
o add new components, instead. This 
resulted in the Izumrud (Emerald) system 














which included a 68-channel Volkhov 
receiver (named after a Russian river), 
hydroacoustic data processing and display 
equipment, an interface with the existing 
Berkut STS and RGB-16 sonobuoys. 

The State acceptance trials programme 
included 20 flights totalling 58 hours and 
showed that detection range was increased 
several times, but the ESS bomblets were 
extremely impractical. Part of the I-38 fleet 
was later upgraded to this standard, with 
encouraging results. 


This I-38, intercepted over the 
Baltic, sports a non-standard fairing 
under the rear fuselage. This is 
thought to be associated with 
Sigint-gathering, as it was engaged 
on a high-altitude mission at the 
time. Despite its continuing service, 
the ‘May’ has not received the 
complete reworking of its primary 
ASW/search equipment which it 
badly needs - due, unsurprisingly, 
to a lack of funds. 





Il-18USh 


A single II-18V (CCCP-75523, c/n 
183006801) was converted into the sole 
|-18USh (USh = uchebno-shturmanskiy 
samolyot] — navigator trainer). Outwardly it 
differed from the standard ‘Coot’ only in 
having two dorsal astrosextant blisters 
ocated in tandem immediately aft of the 
light deck and two ADF strake aerials in a 
staggered-tandem arrangement over the 
wings. The trainee workstations were 
ocated in the forward cabin. 

The Soviet Air Force rejected the aircraft, 
probably because the turboprop II-18 was 
00 slow. Since 1962 it had employed two 
versions of the Tu-124 ‘Cookpot’ short-haul 
win-jet to fill the navigator training role — 








the Tu-124Sh-1 for long-range bomber 
crews and the Tu-124Sh-2 for tactical 
bomber crews. They were later succeeded 
by the Tu-134Sh-1 and Tu-134Sh-2, military 
derivatives of the Tu-134A ‘Crusty’. The 
\l-18USh was used by Aeroflot for some 
time, then probably reconverted to 
passenger configuration and transferred to 
Aeroflot's Domodedovo composite air 
detachment. It was ultimately struck off 
charge at Moscow-Domodedovo. 


The long dorsal strakes and two 
blisters (for sextant periscope use) 
distinguished the sole I/-18USh 
navigation trainer version. The 
cabin featured several consoles for 
student navigators. 











ll-18D communications relay aircraft (Det 235) 


Long after the 235th OAO (Independent 
Flight Detachment 235, the Soviet 
government flight based at Moscow- 
Vnukovo airport) had stopped using the 
‘Coot’ as a VIP transport, it still operated 
three |l-18Ds — CCCP-75453, CCCP-75454 
and CCCP-75464 (c/ns 187010103, 
187010104 and 187010401). They were 
fitted out as communications relay aircraft 
supporting HF communication between the 
Kremlin and suitably equipped VIP aircraft. 
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The communications relay ll-18Ds had the 
same antenna farm on the forward fuselage 
as the Il-18V ABCPs described previously 
(CCCP-75602 and -75606), plus a third 
identical set of blade aerials located 
ventrally aft of the wing trailing edge. The 
mission equipment was compact and the 
aircraft could still be used as an airliner, 
carrying officials between Moscow and 
Leningrad. 

Originally, like all Det 235 aircraft, the 


\l-18Ds were painted in full Aeroflot livery. In 
September 1993, when Det 235 was 
transformed into the Russia State Transport 
Company, the Aeroflot logos and badges 
were painted out and small blue Cyrillic 
‘Rossiya’ titles in italics added below the 
cheat line under the flight deck windows. 
Later, RA-75464 received a white livery with 
a blue/red cheat line below the windows, 
red ‘Rossiya’ titles in ancient Cyrillic script 
and the Russian double-headed eagle coat 


of arms on the fin. This stylish colour 
scheme was also worn by some II-62M 
‘Salons’ (mostly without HF communication 
equipment), some Yak-40 ‘Salon 1st Class’ 
aircraft, the company's two An-124-100 
transports, its two Tu-204s and the 
presidential |l-96-300 (before the latter was 
fitted with HF communications gear, 
becoming the II-96PU). It was later replaced 
by an altogether unprepossessing grey 
livery with white/blue/red cheat line, and 
RA-75454 also wears this ‘Grey Ghost’ 
scheme. 
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Military testbeds 


The I-18 was heavily used for test and research work, since the spacious 
cabin could accommodate much test equipment and a large crew of 
researchers. Some 20 II-18s were operated by various divisions of the 
Ministry of Electronics Industry as avionics testbeds. While not formally air 
force aircraft, they were used to test primarily military avionics and thus 
warrant inclusion in this feature. 


@ By June 1965, II-18A CCCP-75643 (c/n 188000302) had been converted into a testbed for 
the II-88's Berkut search radar by LNPO Leninets. The radar was installed in identical fashion 
to the I-38 and an unidentified tubular pod on a short pylon was fitted ventrally immediately 
aft of the wings. By this time, the aircraft had been retrofitted with a TG-16 APU introduced 
on the production line from batch 30. CCCP-75643 has been referred to as II-18SL (SL = 
samolyot-laboratoriya — laboratory aircraft), but in keeping with Leninets's system of 
designating its avionics testbeds the aircraft was probably designated SL-18A. 


m In the early 1990s CCCP-75643 became a testbed for the GLONASS satellite navigation 
system (globahl‘naya navigatseeonnaya sputnikovaya sistema, the Soviet equivalent of the 
Global Positioning System). The search radar was removed (with no sign of its ever being 
there) and large cruciform markings were applied to the nose radome. By May 1992 the 
aircraft had been finally retired and was preserved near the railway station in Pushkin (near 
St Petersburg), home of LNPO Leninets’s flight test centre. Incidentally, Pushkin also hosts 
the Soviet Air Force's aircraft overhaul plant No. 20 which has handled virtually all II-18 repair 
work since the civil overhaul plant No. 402 at Moscow-Bykovo switched to the II-76 and 
Yak-42. 





m |I-18V CCCP-75786 (the registration is out of sequence; c/n 181003901) became the 
SL-18V testbed with LNPO Leninets. The aircraft was used to test the Obzor (View) target 
illumination radar developed for the Tupolev Tu-160 ‘Blackjack’ bomber. The radar, with its 
long conical radome, was installed on a special adapter supplanting the II-18’s RPSN-1 
Emblema weather radar, and small blister fairings were located low on the aft fuselage sides 
in line with the fin fillet/fin junction. A standard weapons pylon of the type fitted to many 
Soviet tactical aircraft was installed under the fuselage in line with the forward entry door; 
this could carry a detachable acquisition round imitating the Kh-55 (RKV-500) cruise missile. 








The SL-18V is seen with two different missile acquisition rounds above and 
below, while at bottom the aircraft has none attached, but the pylon is 
visible. 





eet ty A ea Wepre} 
See or 





AQF OCP 
o—— 


m@ Ata late stage of its test career the SL-18V (by then reregistered RA-75786) was 
retrofitted with an APM-73 MAD and associated II-38-style boom removed from II-18D 
CCCP-74267 (c/n 187011105), an ex-Aeroflot Polar Division geophysical survey aircraft 
which was reconverted to standard passenger configuration and sold to the Domodedovo 
Civil Aviation Production Association. RA-75786 became the longest II-18. By 1995 the 
aircraft was retired in Pushkin. 














@ |I-18D CCCP-75713 (another out-of-sequence registration, c/n 186009403) was yet 
another LNPO Leninets avionics testbed designated, logically enough, SL-18D. This aircraft 
was used in several test programmes and the end result was rather bizarre. The RPSN-1 
Emblema weather radar gave way to a bulbous nose fairing accommodating a ground 
mapping radar developed for the Antonov An-124 Ruslan (Condor) transport. This was 
compounded by a Berkut search radar aft of the nose gear unit; and a mudguard was fitted 
to the nosewheels and the nose gear doors were bulged accordingly. (Interestingly, the 
would-be SL-18A had no such mudguard.) 

small canoe fairing with forward-looking infra-red (FLIR) or laser equipment was 
mounted on the flight deck roof, with a larger dorsal canoe fairing over the wing centre- 
section and a small ventral canoe fairing ahead of the wing leading edge. The underside aft 
of the wings bristled with small blade and ‘hockey stick’ aerials and dielectric blisters. 
Finally, as on the SL-18V, two small fairings were located low on the aft fuselage sides. 

In 1993 the SL-18D was stripped of experimental equipment and leased to Djibouti-based 
Daallo Airlines as RA-75713 until October 1994. Today it is operated by NPP Mir, the 
commercial flying division of the Leninets Holding Company. All non-standard fairings except 
the mounting for the Berkut radar have been removed and the aircraft wears large ‘NPP Mir’ 
and ‘Olimpiada 2004 — Sankt-Peterburg’ titles to indicate that St Petersburg is a candidate to 
host the 2004 Olympic Games. 
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m (|I-18V CCCP-75804 (c/n 182004305) became yet another avionics testbed with LNPO 
Leninets. Since the V suffix letter was by then allocated to CCCP-75786, this testbed was 
designated SL-18I or SP-T18I. Again, the aircraft participated in several test programmes, 
each one leading to more telltale ‘bumps and bulges’. The SL-18! was fitted with a non- 
standard nose radar in an elongated and downward-curving radome, the type and application 
of which is unknown. Once again, a Berkut search radar was installed (with appropriate 
modifications to the nose gear unit), but this time a large, perfectly cylindrical pod with a 
hemispherical rear end was attached to the Berkut radome from behind, housing a Mech 
(Sword) SLAR. Next, a fairly large dorsal teardrop fairing with a hemispherical cupola on top 
was mounted in line with the overwing emergency exits, presumably associated with 
satellite navigation. Finally, the aircraft had the small blister fairings on the-aft fuselage 
which were common to almost all members of the SL-18 series. 

In 1993 the SL-18I was likewise stripped of experimental equipment and leased to Daallo 
Airlines (initially as 75804, with no nationality prefix, and then as RA-75804). Curiously, all of 
the non-standard fairings except the dorsal dome were retained, the eye-catching SLAR 
‘sausage’ even caused one writer to mistake 75804 for an II-20, Today the aircraft wears an 
Aeroflot-style colour scheme with ‘NPP Mir’ titles; the ventral radomes have been removed 
during the latest overhaul but the non-standard nose radome and the mounting for the 
Berkut radar still remains. 








@ The last of the SL-18 series — in Russian alphabetical order, that is - was the SL-18P 
converted from IIl-18D CCCP-75411 (c/n 186009205). Once again, the aircraft had at least 
four configurations; unlike the SL-18D and SL-18I, however, it carried equipment associated 
with only one programme at any one time. The original configuration dated to 1966 when 
the factory-fresh aircraft was converted to test the Tayfoon-M (Typhoon-M) fire control radar 
developed for the Sukhoi Su-15TM ‘Flagon-F’ interceptor, which may explain the P suffix (P 
= perekhvahtchik — interceptor). Inevitably, the radar (enclosed by a long ogival radome) was 
installed on an adaptor supplanting the standard RPSN-1 weather radar. A small weather 
radar ‘egg’ was mounted on a short pylon on the flight deck roof. 
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m@ The second and third configurations of the SL-18P (in pre-1973 and post-1973 colours, 
respectively) were very similar, being used to test two versions of the Puma 
navigation/attack system (preetsel'no-navigatseeonnaya sistema) designed for the Su-24 
‘Fencer' tactical bomber. In both cases the short, almost rectangular-section radome 
terminated in a pitot — a horizontal H-shaped structure (as fitted to the delta-winged Sukhoi 
T6-1 prototype) on the second version and the characteristic F-shaped pitot (popularly known 
as the ‘goose’ among Su-24 crews) on the third. The radomes were dark green and white, 
respectively. 

An optical sensor offset to starboard covered by a hemispherical guard was fitted aft of 
the nose gear on the second version, and on the third was replaced by a different optical 
system in a small teardrop fairing. Additionally, a short ventral canoe fairing was located just 






























ahead of the wing leading edge as on the SL-18D. The ‘egg’ over the flight deck was 
removed. 


The first Su-24 testhed 
configuration, with 
green radome and 
turreted optical sensor 
is shown left, while 
below is the second 
Su-24 test 
configuration. This 
had a white radome, 
‘goose’ antenna array 
and a revised EO 
sensor in a more 
streamlined fairing. 


















@ The final version of CCCP-75411 was a testbed for the Korshun search radar developed 
for the Tu-142M ‘Bear-F Mod’ ASW aircraft. The large teardrop radome was fitted, II-38 

style, aft of the nose gear unit, the RPSN-1 weather radar was reinstated and a mudguard 
added to the nose gear unit. In this guise, the aircraft flew until the early 1990s when the 
radar was removed; the mounting for the radome remained for a while but was deleted 

during the next overhaul. Currently, RA-75411 is flown by NPP Mir. The Korshun radar then 
underwent further tests on a converted II-38 mentioned earlier. 








@ |I-18Vs CCCP-75528 (c/n 183006901) and RA-75840 (c/n 182005301) were two identical 
testbeds of unknown purpose serving with LNPO Leninets. The aircraft had a ‘thimble tail’ 
identical to that of the II-2ORT and prominent cigar-shaped antenna fairings at the ends of 
the horizontal tail. They were quite similar to the one mounted atop the fin on the I|-22, 
suggesting the aircraft were used in an airborne command post development programme. 
RA-75840 also had a small elongated fairing low on the port side of the nose near the nose 
gear and small blister fairings as on the SL-18 series on the aft fuselage. RA-75840 was 
operated by the Russian Naval Aviation Training Centre at Ostrov AB at least until the 
summer of 1996. By August 1999 the aircraft's military avionics had been removed and it 
was sold to IRS-Aero; however, the fat tailcone closed off by a truncated fairing remained, 
clearly identifying it as a former special mission aircraft. 











CCCP-75528 is seen at 
Pushkin (above), 
sandwiched between 
an I1-20M and an 
H-20RT. The antenna 
fairings can be seen in 
detail at right. 
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@ |I-18B CCCP-75703 (c/n 189001505) was converted into an avionics testbed of some sort, 
probably by Moscow-based NPO Vzlyot (Takeoff), another Ministry of Electronics Industry 
division. The aircraft had a shallow boxy fairing immediately aft of the port wingroot 
(probably a synthetic-aperture radar), with two round antennas mounted in line with it closer 
to the fuselage centreline. The shape of this fairing was changed later in the aircraft's 
career. A flat-bottomed bulge aft of the nose gear unit suggested that CCCP-75703 had 
earlier been fitted with the Berkut search radar which was subsequently removed, and the 
bottom of the mounting ring closed with sheet metal. A small blade aerial was mounted 
dorsally ahead of the forward entry door and another one ventrally aft of it. 

CCCP-75703 was based at LII in Zhukovskiy south of Moscow. Despite its age, the 
aircraft stayed operational long enough to see the break-up of the Soviet Union, being last 
noted at Moscow-Bykovo as RA-75703 in May 1994. 


















The exact nature of 
CCCP-75703’s test 
work is unknown. It is 
seen above without 
the rear fuselage 
fairings (right) which 
it sported during later 
flights. These housed 
side-facing radar or 
Sigint antennas. 





m In 1984 NPO Vzlyot added to its aircraft fleet II-18V CCCP-75851 (c/n 182005501), a 
re-export aircraft that had served with Cubana de Aviacion since 1964 as CU-T832. CCCP- 
75851 became a testbed for missile guidance systems. The weather radar was replaced by 
a cylindrical metal fairing terminating in a cone with a dielectric tip and a pronounced ‘chin’; 
he fairing was made to fit, rather than using a standard radome, without requiring any 
additional modifications to the airframe. A large detachable pod with the missile's guidance 
system (acquisition round) was pylon-mounted ahead of the wings, and small angular 
airings housing additional equipment were located aft of the nose gear unit and on the 
uselage tailcone. By August 1992 CCCP-75851 had been reconverted to standard 
configuration and is now operated by Elf Air (the flying division of NPO Vzlyot) at LII as 
RA-75851. 











One of the most 
distinctive of the 

II-18 testbeds, CCCP- 
75851 was employed 
for ICBM 
development, carrying 
guidance systems and 
associated equipment 
in its nose radome 
and underfuselage 


pod. 

















Ilyushin Il-18 family — Military Variants 


a 


m@ Another obscure avionics testbed presumably operated by NPO Vzlyot was 

1-18V CCCP-78732 (ex-CCCP-75794, c/n 181004103). The non-standard registration is 
noteworthy, since the 787xx series is allocated to Ilyushin \-76MD ‘Candid-B' transports and 
\|-78/Il-78M ‘Midas’ tankers. The aircraft had a small cylindrical pod with a hemispherical 
front end and a pointed rear end under the forward fuselage, plus a small flat-topped dorsal 


fairing near the aft entry door. It was last noted at LIl as RA-78732 in March 1994 without 
the ventral pod, reportedly operated by Volare (now Gromov Air; not to be confused with the 
Italian Volare Airlines). 





m |I-18V CCCP-75894 (the registration is out of sequence; c/n 182004801) was an avionics 
testbed with NPO Vzlyot. The aircraft could be readily identified by a large canoe fairing 
under the forward fuselage (with a downward-projecting ‘thimble’ at the rear) and a smaller 
ventral ‘bathtub’ aft of the wings. It is still based at LI in this condition, as RA-75894. 








w Prior to 1973, ll-18V CCCP-75811 (c/n 182004504) had been converted into the II-18REO 
testbed (REO = rahdioelektronnoye oborudovaniye — electronic equipment) by the Moscow 
Institute of Electronics (MIREA). In place of the nose radome it had a long cylindrical metal 
‘plug’ terminating in a dielectric fairing which looked like an outsized match. A large 
cylindrical pod with a hemispherical front end and an ogival rear end (both dielectric) was 
installed under the forward fuselage. The nature of the equipment tested is unknown. |n 
1996, long after this equipment had been removed, the aircraft was operated by the Ilyushin 
OKB's own airline, llavia, as RA-75811; by August 1999 it had been sold to Elf Air. 
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|, |-18V CCCP-06180 (c/n unknown) in pre-1973 colours was yet another obscure avionics 

testbed. The aircraft had small cheek fairings immediately aft of the nose radome and small 
square fairings on the sides of the fin about halfway up, incorporating slot aerials. 
Incidentally, the registration had previously been used on the second prototype Mi-2 
‘Hoplite’ utility helicopter (c/n 0102), and was later reused for a production Mi-26 ‘Halo’ 
heavylift helicopter (c/n 226205) owned by the Mil OKB. 











m In 1968 the Myasischchev OKB operated two testbeds — an Ik18V (possibly CCCP-75794 
which later became CCCP-78732) and an aircraft designated II-18P. Nothing is known about 
the kind of equipment tested. 










@ Anil-18V, Ye or D (identity unknown) was fitted with a Berkut search radar, a small 
dielectric blister over the wing centre-section and a small ventral canoe fairing aft of the 
wings. Interestingly, the search radar was located noticeably farther aft than on the SL-18D 
and SL-18I. 





The identity of this 
early testbed is 
unknown. It carried 
the I1-38’s Berkut 
radar (right) along 
with other non- 
standard fairings. 


Below: RA-75423 
was designated 
H-18LL and was 
heavily modified for 
test work. Here it is 
seen at Sperenberg 
in Germany, shortly 
before the 16th VA 
withdrawal. 
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USSR/CIS 





The 235th OAO (now Russia State Transport Company) operated a number of II-18s in the 
VIP transport role until they were replaced by jets. The few known examples are listed 
below: 

Registration c/n Version Remarks 

RA-75453 187010103 \l-18D (mod) | Converted to communications relay aircraft 
RA-75454 187010104 \l-18D (mod) | Converted to communications relay aircraft 
RA-75464 187010401 \l-18D (mod) | Converted to communications relay aircraft 
CCCP-75563 185007802?  II-18V (VIP) Crashed Moscow-Domodedovo 1 June 1967 
CCCP-75705 189001702 \-18B (VIP) Crashed near Kiev 17 August 1960 
CCCP-75823 182004902 II-18V (VIP) Damaged beyond repair after hard landing at 


Yuzhno-Sakhalinsk 23 August 1970 


The Soviet/CIS Air Force and Naval Air Arm was a large-scale user of both the basic 
passenger or VIP version and various specialised military versions. 
Remarks 


Registration/ c/n Version 


tactical code* 


























RA-74295 87010602 |-18D (VIP) 
CCCP-74296 187010603 -18D Ex-ll-18TD prototype. Sold to Air Transport 
School as RA-74296, now operated by Aviakompaniya Tret’yakovo 
74626 f -18D 
RA-75478 89011302 -18D (VIP) Moscow DD/8th ADON (223rd Flight 
Detachment), TA-6 APU as II-22 
CCCP-75480 73011405 -20RT 
CCCP-75481 173011503 -20RT 
RA-75482 73011*0* -20RT 
CCCP-75483  173011*0* -20RT 
RA-75496 185011303 ll-18D (VIP) - Obvious mispaint, c/n should be 189001303. 
Moscow DD/8th ADON (223rd Flight Det), TA-6 APU as II-22 
CCCP-75497 187010204 -18D (VIP) Sold to UralAviali by 1994 as RA-75497, later 
to SPAir. Leased to Air Cess in 1995 as EL-AKO, named Zlatoust; to Air 
Pass 2-98 as 3D-SBO, to Cessavia in 1999 as 3C-KKL 
RA-75498 87009804 -18D (VIP) 
RA-75499 88011004 _II-18D (VIP) 
CCCP-75516 83006604 __II-18V (VIP) 
CCCP-75591 185008501 I-18V (VIP) Last IIl-18V built 
RA-75602 182004203 1-18V Airborne command post, Moscow DD/8th 
ADON (223rd Flight Detachment) 
RA-75606 82004405 I-18V Airborne command post, Moscow DD/8th 
ADON (223rd Flight Detachment) 
CCCP-75666 88000705 ~—s=‘|-18B 
CCCP-75676 89001001 Il-18B (VIP) First aircraft with this registration 
RA-75676 85008605 ll-18Ye (VIP?) Ex-CCCP-75676 #2; also reported in error as 
ex-CCCP-75552 (c/n 184007404) or ex-YR-IMZ #1 (c/n 185008602) 
CCCP-75717 180001904 -18V (VIP) First Il-18V with Al-20 Srs 3 engines 
CCCP-75774 181003604 -18V (VIP) 
CCCP-75825 82004904 -18V (VIP) Sold to SPAir as RA-75825, later leased to 
Santa Cruz Imperial as EL-ALW 
001 Red 88000801 -18B (VIP) Ex—CCCP-75667? Callsign CCCP-33569. 
Sold to Civil Aviation Administration of China as XT-806, later 
feey ey ise 206; returned to USSR as CCCP-75479 
RA-75895 0393607850 _ [I-22 (Il-18D-36 Bizon) Also reported as |I-18 with c/n 
183006405 
CCCP-75897 0393607430 -22 (\|-18D-36 Bizon) Moscow Defence District/8th 
ADON, WFU Chkalovskaya AB 
CCCP-75898 0393607950 _ I-22 (Il-18D-36 Bizon) 
RA-75899 ? I-22 (Il-18D-36 Bizon) 
CCCP-75900  ? \I-22 (Il-18D-36 Bizon) 
RA-75901 0393609935 _ [I-22 (|I-18D-36 Bizon) 
75902 0393610226 [I-22 (Il-18D-36 Bizon) Russian AF, based at Irkutsk 
CCCP-75903 0393610235 I-22 (|l-18D-36 Bizon) Moscow Defence District, 
Kubinka AB 
CCCP-75904 ? -22 (Il-18D-36 Bizon) 
CCCP-75905 ? -22 (\l-18D-36 Bizon) 
RA-75906 0393610501 [I-22 (|l-18D-36 Bizon) Moscow DD/8th ADON, 
Chkalovskaya AB 
CCCP-75907 ? -22 (Il-18D-36 Bizon) 
CCCP-75908 0393611402 [I-22 (Il-18D-36 Bizon) 
RA-75909 0394011092  |I-22 (Il-22M-11 Zebra) Converted to new version 
(designation unknown) by March 1999. Moscow Defence 
‘ District/8th ADON, Chkalovskaya AB 
CCCP-75910 0394011094 -22 (I|-22M-11 Zebra) 
RA-75911 0394011096 [I-22 (Il-22M-11 Zebra) 
RA-75912 0394011097 — II-22 (Il-22M-11 Zebra) Moscow DD/8th ADON, 
Chkalovskaya AB 
RA-75913 0394011098 [I-22 (I|-22M-11 Zebra) GSFG, Oranienburg, later 
Sperenberg AB; to Moscow Defence District/8th ADON, Chkalovskaya AB in 1990 
RA-75914 ? -22 (|l-22M-11 Zebra) 

















This I]-22M-11 was originally assigned to the Belorussian DD’s 50th OSAP at 
Minsk-Machulischi AB. As seen here, it was operated after the break-up of 
the Soviet Union by the Belarus air force. 
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The II-20M still serves on intelligence-gathering sorties from a number of 
bases. The aircraft above was one of two (‘20’ Red and ‘21’ Red) assigned to 
the 390th OAO detachment at Sperenberg until June 1994. The pair is now 
based at Levashovo AB near St Petersburg. 





‘90’ Red was one of the best-known II-20Ms, having been intercepted many 
times. Here it is seen at Shaykovo AB in 1996. The base houses Tu-22M3s_° 
and a regiment of MiG-29s previously based in Germany. 











Many of the Russian II-22s still active serve with the 8th ADON at 
Chkalovskaya AB in the Moscow Military District. This aircraft is seen in 
early 1999 sporting the latest antenna configuration with large ‘hockey 
stick’ antennas and removed ventral fairing. 


UN-75915 2964111701? [I-22 (Il-22M-11 Zebra) Kazakhstan AF (ex-Central Asian 
Defence District). Written off in taxiing accident 

CCCP-75916 2964017102 _ [I-22 (\l-22M-11 Zebra) Belorussian DD, later Belorussian 
AF (50th OSAP, Minsk-Machulischi AB). Demilitarised and sold to Concors 
nee June 1998 as YL-LA 

CCCP-75917 I-22 (II-22M-11 Zebra) 

75918 ; [1-22 (Il-22M-11 Zebra) Ukrainian AF (ex-Carpathian DD) 

CCCP-75919 2964009805 _ [I-22 (Il-22M-11 Zebra) 

RA-75920 2964017551 ‘(I-22 (|l-22M-11 Zebra) Moscow DD/8th ADON, 

Chkalovskaya AB 
CCCP-75921 ? I-22 (Il-22M-11 Zebra) 
RA-75922 2964017552 = (I-22 (|l-22M-11 Zebra) Moscow DD/8th ADON, 








Chkalovskaya AB 








Another I!-22M-11 operated by a former Soviet Republic is 75918 of the 
Ukraine air force, seen here at L’vov. The unit is reported as the 456th 
GvOSAP at Vinnytsya. It previously served with the Soviet Carpathian DD. 


Ilyushin I-18 family — Operators 





RA-75496 is one of a number of ‘regular’ II-18s used by the military for 
VIP/staff transport purposes. It serves with the 8th ADON’s 223rd Flight Det. 
Along with at least one other II-18D it has the I|-22’s larger TA-6 APU, 
signifying additional equipment. 



































RA-75923 #1 187010305 -22 (\|-22M-11 Zebra) First aircraft with this registration 
(see I|-20M section); converted II-18D (ex-CCCP-75463). Moscow 
Defence District/8th ADON, Chkalovskaya AB 
RA-75924 2964017554 = ‘(|I-22 (II-22M-11 Zebra) oscow DD/8th ADON, 
Chkalovskaya AB 
RA-75925 2964017557 = ‘(I-22 (I-22 Zebra) oscow DD/8th ADON, 
Chkalovskaya AB 
CCCP-75926 2964011203 I-22 (\l-22M-11 Zebra) 
CCCP-75927.? -22 (\l-22M-11 Zebra) oscow DD/8th ADON, 
Chkalovskaya AB 
CCCP-75928 87010003 -22 (\l-22M-11 Zebra) Converted II-18D (ex-CCCP- 
75448). WFU Pushkin/repair plant No. 20 by July 1994 
ER-75929 87010505 -22 (\|-22M-11 Zebra) Converted |I-18D (ex-CCCP- 
42512). Moldovan AF (ex-Carpathian DD). Demilitarised, s/t Vichi Airlines in 1993 
07 Red? 175011701 -20 Russian AF 
20 Red 73011502 -20 Russian AF, GSFG/390th OAO, Sperenberg 
AB (1975-1994); now Leningrad DD, Levashovo AB 
21 Red 73011504 -20 Russian AF, GSFG/390th OAO, now 
Leningrad DD, Levashovo AB 
22 Red 73011505 -20 Russian AF 
34 Red 76011707 -20 Russian AF 
90 Red 73011501 -20M Russian AF 
no code 74011603 -20 Russian AF 
no code 74011604 1-20 Russian AF 
RA-75923 #2 POT OF" -20 Second active aircraft with this registration 


(see lI-22 section). Moscow Defence District, Chkalovskaya AB 














not known 73011401 -20 

not known 73011402 -20 

not known 73011403 -20 

not known 73011404 -20 

not known 7*011601 -20 

not known 7*011602 -20 

not known 7*011605 -20 

not known 7*011702 -20 

not known 7*011703 -20 

not known 7*011704 -20 

not known 7*011705 -20 

not known 7*011706? -20 

06 Red ? -38 Russian Navy, 240th GvOSAP, Ostrov AB 
20 Red ¢ -38 Russian Navy, 240th GVOSAP, Ostrov AB 
21 Red 081010910 -38 Russian Navy 

22 Red 08*011006 -38 Russian Navy, 240th GVOSAP, Ostrov AB 
71 Red 082011207 -38 Russian Navy 

79 Red 082011106 -38 Russian Navy 

not known 087010106 -38 Soviet Navy, first production aircraft 


* Because of the Soviet/CIS tactical code system, only positively identified aircraft (by 
construction number) are listed if they wear overt military markings. 





In addition to Russia, Ukraine is the only other CIS republic to operate the I-38. A Ukrainian 
Navy II-38 coded ‘78 Red’ has been reported with the c/n 70321. However, since this clearly 
does not fit the type’s construction number pattern, this is probably a callsign (UR-70321). 


Afghanistan 


The Afghan Air Force (Afghan Hanai Qurah) operated a single \I-18D delivered in 1967, using 
it as a VIP transport for King M. Zakir Shah. The aircraft (c/n 187010105) was serialled T-001 
and named Kandahar. Its ultimate fate is unknown but it was apparently destroyed during 
the Afghan War. 











Carrying the name Kandahar and the royal crest on the tail, this is the sole 
11-18 used by the Afghan air force for transport of the king and his family. 
The Afghan monarchy was overthrown in 1973. 








The AVMF maintains a sizeable fleet of I-38 ‘Mays’, those above being 
assigned to the 240th GvOSAP at Ostrov, the naval aviation training centre. 
This unit also had on charge two I-18 ‘specials’ - an II-20RT and an ABCP 
testbed (below). These were used as ‘bounce bird’ trainers and for ground 
instruction. The ABCP was subsequently civilianised and sold. 





es : 


In 1963 the government flight of the Algerian Air Force (Al Quwwat al Jawwiya al 
Jaza'eriya/Force Aérienne Algerienne) purchased an ex-Aeroflot II-18V (CCCP-75764, c/n 
181003402), taking delivery of the aircraft on 6 January 1964. Reregistered 7T-VRA, this was 
the sole lI-18 delivered to Algeria, despite persistent reports of at least four being operated. 
The ‘Coot’ carried ‘République Algerienne’ titles and an airline-style colour scheme; the 
cheat line curved down to the radome, giving the aircraft a ‘smiling’ appearance in a head-on 
view. Some sources reported 7T-VRA as having crashed near Tamanrasset in southern 
Algeria on 12 July 1971, but the 1981/82 edition of the Military Transport Fleets handbook 
still listed the aircraft as ‘alive and well’. 


The 16th Airlift Regiment (16 Transporten Aviopolk) of the Bulgarian Air Force (BWS - 
Bolgarski Voyenno Vozdushni Seeli) included a government VIP flight based at Sofia- 
Vrazhdebna airport. This unit operated at least one |I-18D (LZ-BEA, c/n 188010802) in the 
colours of Bulair, a subsidiary of Balkan Bulgarian Airlines. 


The People’s Liberation Army Air Force (PLAAF, or Chung-kuo Shen Min Taie-Fang-Tsun 








Pu-tai) operated at least eight II-18s. Most wore overt military markings, although one 

aircraft is known to have been operated by the PLAAF’s commercial division, China United 

Airlines. 

Serial/registration c/n Version Remarks 

50850 185007604? \I-18V (VIP) 

50851 185007605 \-18V (VIP) Preserved PLAAF Museum, 

Datangshan, as B-230 (fake registration)* 

50852 185007701? II-18V (VIP) 

50853 187009704 \-18D (VIP) WEU/ground instructional airframe 
at Nan Yuan AB near Beijing 

50854 ? \I-18D (VIP) 

50855 i \l-18D (VIP) 

50856 i \I-18D (VIP) 

B-226 ? ? China United Airlines. Preserved 


PLAAF Museum, Datangshan 


* The real B-230 was an II-18V with the c/n 181003502 owned by the Chinese airline CAAC 
(Civil Aviation Administration of China) 


The meaning of PLAAF serials is obscure, but the first two digits may be a defence district 
code, the fourth digit a unit code within the district, while the third and fifth digits make up 
the individual number of the aircraft in the unit. 


razzaville 


The Congo Air Force (Force Aérienne Congolaise) operated a single II-18 serialled TN-105 as 
a VIP transport; the version and c/n are unknown. 


Congo 


r so pry \ 


pitino. 





Czechoslovakia 


The Czech government flight (LOMV — Letecki oddil ministerstva vnitra; also called LS FMV 
operated two VIP II-18s. Like all of the unit's aircraft, they were registered in the BY* 
registration block: the B denoted [Ve(ejn] bezepenost — ‘public security’ (i.e., police). Both 
aircraft were subsequently sold to the Czech airline CSA Ceskoslovenske Aerolinie — 

pone alavek Airlines) when the government flight took delivery of new II-62 ‘Classic’ VIP 
aircraft. 


Registration c/n Version Remarks 
OK-BYP 181003105 |I-18V (VIP) —_ D/D 11-7-62, officially registered 29-7-62. 
Sold to CSA 21-1-77 as OK-PAI. Retired and flown to Nuremberg 29 January 1990 
for preservation at the Auto- und Technik Museum, Sinsheim (near Stuttgart) 
186009004 = ‘|I-18Ye (VIP) D/D 9-5-66. Sold to CSA 6-12-77 as OK-VAF. 
Retired and flown to Nuremberg 23 January 1990 for use as fire trainer 


OK-BYZ 


The Czechs and Slovaks have a unique civil aircraft registration system. The first letter 
following the nationality prefix denotes the year of registration (except B, which see above, 
and Q, which is never used): O = 1960, Z = 1970, etc. The second letter denotes the type 
(e.g., A = I-18, later reused for Airbus A310-308) and the third letter is individual. 

In the case of both ex-LOMV ‘Coots’, the last letter was reused for some reason (earlier 
there had been II-18V OK-PAF which crashed at Casablanca on 12 July 1962 and |I-18D 
OK-WAI which crashed near Gander on 5 September 1967). However, in both cases the first 
letter of the new registrations did not match the year: OK-BYP and OK-BYZ should have 
become OK-HAI and OK-HAF, respectively. The registration OK-BYP later passed to a 
Tu-154M ‘Salon’ (c/n 90A-858) and OK-BYZ to an II-62M ‘Salon’(c/n 2647737). 


The East German Air Force (LSK/LV — Luftstreitkrafte und Luftverteidigung der Deutschen 
Demokratischen Republik — Air Force and Air Defence Force of the German Democratic 
Republic) operated a total of six |l-18s. They were in service with what was originally STS-29 
(Selbstandige Transportfliegerstaffel — independent airlift squadron) at Marxwalde AB, 
Brandenburg, or simply die Regierungsstaffel (the government squadron). On 1 January 
1973 this became TFG-44 ‘Arthur Pieck’ (Transportfliegergeschwader — airlift wing) named 
after the late Deputy Minister of Transportation. The aircraft were mostly quasi-civil, wearing 
the livery of Deutsche Lufthansa (the East German airline, not to be confused with its 
Western namesake), which on 1 September 1963 ceased to exist, leaving Interflug as the 
sole East German airline. Overt military insignia were carried only by the example which was 
currently used as the official transport of the Minister of Defence. Such aircraft wore a 
colour scheme similar to Aeroflot's pre-1973 standard for the type, although the second 
aircraft ('497' had the blue colour substituted with red. They also had false registrations in 
the VA-series (for [Nationale] Volksarmee — National People’s Army) allocated as callsigns. 

After serving with the unit for three or four years the aircraft were sold to Interflug and 
replaced by new ones. By May 1974 the II-18 had been completely replaced by the 
Tu-134AK in LSK/LV service. 















































Serial/registration c/n Version Remarks 
493 180002302 -18V (VIP) D/D 1960, callsign DM-VAX added 28 
October 1962. Registered DM-STD in 1964; sold to Interflug 
‘ 3 September 1964, to DDR-STD 1 July 1981 
497 8400740 -18V (VIP) Registered 6 July 1964 (callsign 
DM-VAZ), manufacture date 4 June 1964. To DM-STP 
February 1970 (officially reregistered 2 July 1970); sold to 
Interflug 1 April 1970, to DDR-STP 8 September 1981 
499 8200510 -18V (VIP) | Registered 27 September 62, callsign 
DM-VAY added 10 October 1962. Sold to Interflug 3 June 
1964 as DM-STE, to DDR-STE 1 October 1981 
DM-STH 184007305 -18V (VIP) Registered 12 September 1964; sold 
o Interflug December 1970, to DDR-STH 19 August 1981 
DM-STI 85008404 -18V (VIP) Ex—CCCP-75589, reregistered 26 
November 1965. Sold to Interflug 24 January 1974, to DDR-STI 15 November 1981 
DM-STM 88010805 -18D (VIP) Registered 22 June 1968, manufacture 
date 5 May 1968. Sold to Interflug March 1974, converted to navaids 





calibration aircraft in 1978, to DDR-STM 1 January 1981 


The subsequent fates of the six aircraft differed. DDR-STD was retired in November 1988 
and became a café in Helmstedt. DDR-STE was preserved in Borkheide a year later, 
DDR-STI was reregistered D-AOAP on 3 October 1990 following German reunification, then 
bought by newly-formed BerLine after the demise of Interflug and converted to an |I-18V/F 
(SCD) freighter with side cargo door; the conversion was performed at Ilyushin's 
experimental shop at Moscow-Khodynka. When BerLine, too, ceased operations, D-AOAP 
was acquired by German European Airlines in May 1994. On 20 December 1995 the aircraft 
was reregistered RA-75554 and delivered three days later to Viola Avia Trans. Later it was 
bought by Chelyabinsk-based Ramair and finally damaged beyond repair on 17 December 
1997, overrunning the runway at Johannesburg International airport after an engine caught 
fire on take-off. 
DDR-STH was flown to Augsburg on 5 May 1990, becoming part of Das fliegende 
Museum Augsburg, and in the spring of 1994 it was sold to Flugausstellung Leo & Peter 
Junior in Hermeskeil. DDR-STM became D-AOAS and was converted to I|-18D/F (SCD) all- 
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The second of five II-38s sold to the Indian navy is seen at its base at 
Dabolim. The aircraft operate alongside Tu-142 ‘Bear-Fs’ on patrols over the 
seas round the Indian sub-continent. 


cargo configuration for BerLine. It subsequently went to the Bulgarian airline Air Zory as 
LZ-AZZ in late 1993; on 12 December 1995 it was sold to Aero Caribbean as CU-T132 and 
ater reregistered CU-C132. 

Finally, DDR-STP was used for flight calibration duties; it had three additional dorsal 
‘hockey stick’ aerials (one ahead and two aft of the wings) and two identical aerials mounted 
ventrally ahead and aft of the wings, plus a small dorsal dielectric blister on the forward 
uselage. Its overall-grey colour scheme was intended to minimise unwanted radar returns. 
t was sold to the Ukrainian airline Kryla (Wings) as UR-75475. The registration was reused; 
ironically, the original Il-18V CCCP-75475 was also a former East German aircraft (ex- 
DM-STF No. 1, c/n 181004105) which had been retired in 1979. 

It should be noted that regular Interflug aircraft were also used for VIP flights. In 1964 
|-18V DM-STC (c/n 180002202) took a government delegation to Indonesia, Cambodia, 
Burma, Ceylon and India. 


Egypt 


While Egypt was strictly a civil operator of the II-18 (four late-production |I-18Ds were 
delivered to United Arab Airlines between October 1968 and March 1969), it is worth noting 
that Soviet Navy II-38s wearing Egyptian Air Force markings for the sake of appearances 
operated from Egyptian bases in the mid-1970s when the country was still on good terms 
with the USSR. Only one aircraft serialled 4299 is known. 











India was the sole export customer for the |I-38 ASW aircraft, and in 1977 the Indian Navy 
purchased five ex-AVMF aircraft. Serialled IN301 through IN305, the II-38s were operated by 
Indian Navy Air Squadron (INAS) 315 based at Dabolim AB near Goa. The Soviet Navy was 
reluctant to part with the aircraft, since Il-38s were limited in number and production had 
ended by then. All manuals had to be translated into English, all labels and stencils replaced, 
etc. Conversion training took place at Riga-Skulte AB from September 1976, with the first 
six trainees completing their course on 17 May of the next year and the entire group on 30 
August. The first three aircraft were delivered on 2 September 1977. The II-38s were 
supplied with AT-1E export ASW torpedoes. In 1999 the Indian ‘Mays’ received an upgraded 
mission avionics/ESM suite — possibly the Morskoy Zmey search and targeting system 
developed by the Leninets Holding Company. 


North Korea 


North Korea is one of the most secretive nations in the world, and details of the North 
Korean Air Force fleet are notoriously hard to get. However, virtually all of the country’s 
aviation is of a near-military (or very military) nature and many of the aircraft operated by the 
national airline Chosonminhang (Civil Aviation Administration of Korea - CAAK; now 
renamed Air Koryo) have been used on government VIP flights. Thus CAAK’s |I-18s can 
justifiably be included here. 


Registration c/n Version Remarks 

52 ? ? Possibly 825 retouched to confuse spies 

825 ? ? 

835 188011205 |I-18D D/D 20-3-69. Reregistered P-835 December 1980 
836 185008204 ||-18V D/D 16-5-65. Reregistered P-836 





Seen in CAAK colours during a visit to Berlin-Schénefeld, this is one of 
North Korea’s I/-18s on a very rare visit to Europe. Although the aircraft 
wear airline colours, they also undertake military duties. 


Ilyushin Il-18 family — Military Variants 


a 


Originally, the aircraft retained its Soviet registration but on 23 January 1973 it became 
Poland BH-195. Contrary to Western reports, the unusual prefix BH was not the Vietnamese 
in Cyrillic letters by mistake; it stood for BGc Ho (‘Granddad Ho’, 


nationality prefix VN written 





At various times the Polish Air Force (PWL — Polskie Wojsko Lotnicze) had five II-18s as Ho Chi Minh was popularly known) and ‘195’ denoted 19 May. The registration was 
operated by the 36. SPLT (Specjalny Pulk Lotnictwa Transportowego — special transport applied in full on the nose and only as 195 on the aft fuselage. BH-195's special interior 
regiment) at Warsaw-Okecie airport. Unlike regular PWL aircraft which have serials based on — meant it had a non-standard window arrangement: on the port side it was three windows + 
the construction number, these had serials which had nothing to do with the c/ns and were entry door + two windows + two emergency exits + one window + three windows + entry 
repeatedly reused for government VIP transports. door + three windows. By May 1977 the aircraft was reregistered in the ‘correct’ way, 
becoming VN-B195 and serving with the national airline Hang Khong Viet Nam, which was 
Serial c/n Version Remarks renamed Vietnam Airlines in 1990. 
01 #1 180002504 lI-18V (VIP) D/D 2 March 1961. Sold to LOT Polish Airlines as 
SP-LSE Lenino 11 September 1965, later sold to an unidentified CIS operator as 75711 #2?* 
01 #2 185008305 \l-18V (VIP?) D/D 7 August 1965, ex-CCCP-75585?, short-term 
lease only pending delivery of 101 #3 (see next line) 
101 #3 185008503 \-18Ye (VIP) D/D 12 January 1966. Sold to LOT as SP-LSK On 24 November 1963 the Yemen Arab Republic Air Force (YARAF) took delivery of anew 
6 January 1988; sold to Kryla Airlines as UR-75850* by February 1993 \I-18V which had been only briefly operated by Aeroflot as CCCP-75870 (c/n 183005905). 
102 #1 181002701 \I-18V (VIP) D/D 9 March 1961. Sold to LOT as SP-LSH The aircraft was reregistered YE-AYE and retained the basic pre-1973 Aeroflot II-18 colour 
Kolobrzeg 16 June 1966; WFU 22 November 1989 and preserved as restaurant in Radomsko scheme, albeit with Latin ‘I-18’ nose logos and Yemen Arab Republic Aviation titles. In 1970 
02 #2 186008905 \-18Ye (VIP) SP-LSI, LZ-BEH North Yemen changed its nationality prefix to 4W and the aircraft was reregistered again, 
becoming 4W-ABO. In addition to government flights, it was occasionally operated by 
* Some sources state that it was Il-18Ye ‘101' No. 3 that became 75711 and then Yemen Airways on regular passenger flights. Finally, on 24 September 1984 the aircraft was 
UR-75850. Both registrations were second uses: the original CCCP-75711 was c/n sold to Balkan Bulgarian Airlines as LZ-BEU, and is still in service in 105-seat or all-cargo 
89001803 (II-18B) and the original CCCP-75850 was c/n 182005405 (II-18V). configuration. 
The serials 101 and 102 were reused in 1973 for two Tu-134AKs (c/ns 3352005 and 





3352008), then reallocated four years later to two more Tu-134AKs (c/ns 7349909 and 
7349985, f/ns 4103 and 4109). Currently, they are worn by two Tu-154Ms in VIP 
configuration (c/ns 90A-837 and 90A-862). 





The North Yemeni government'’s sole I1-18V is seen after the change of 
nationality prefix to ‘4W’. The aircraft flew mainly on government transport 
work, but also undertook some airline flights. 


ugoslavia 








This is the second II-18 to wear the serial ‘102’ - traditionally assigned In the spring of 1967 the Yugoslav Air Force (JRV — Jugoslovensko Ratno Vazduhoplovstvo) 
(along with ‘101’) to government VIP transport aircraft. acquired two II-18Ds in VIP configuration. Both were initially quasi-civil, being registered 
YU-AIA (c/n 187009805) and YU-AIB (c/n 187009803). By January 1968 YU-AIA had received 
" overt military markings and the serial 7501, which had been changed to 73201 by May 1970 
Romania in keeping with the current JRV serial system. 
In March 1978 YU-AIB was sold to Air Guinée and reregistered 3X-GAX. On 3 September 
The Romanian government flight operated a total of three II-18s in the colours of the state 1978 this aircraft crashed in Conakry on a flight from Moscow, killing 15 of the occupants. 
airline Tarom (Transporturile Aeriene Romane). 73201 had a happier fate, serving with the JRV until replaced by two second-hand Boeing 
727-28 Advanced trijets — YU-AKD/74302 (ex-OY-SBJ of Sterling Airways, c/n 21040, f/n 
Registration c/n Version Remarks 1142) and YU-AKH/74301 (ex-OY-SBP, c/n 21080, f/n 1146), the latter being the presidential 
YR-IMM 187009904 II-18D (VIP) Registered 29 May 1967. Sold to Romavia by aircraft. 
October 1990 


YR-IMZ #1 185008602 II-18Ye (VIP) Registered 26 March 1966; returned to USSR in 
mid-1967, registration unknown 

YR-IMZ #2 187009802 |I-18D (VIP) Registered 16 June 67. Sold to Romavia by 
October 1990 


In February 1993 YR-IMZ was leased to the Iranian charter carrier Kish Air; after being 
returned in 1995 it was converted to an II-18GrM freighter with a large portside cargo door 
(GrM = gruzovoy, modifitseerovannyy — cargo, modified). YR-IMM has also been reported as 
converted to II-18GrM but this is incorrect. 





One of Yugoslavia’s two II-18Ds wore full air force markings, and is seen 
here with its second military serial, having earlier worn ‘7201’. 





HANG KHONG VIET RAM 
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Seen after sale to the airline Romavia, this is one of two I/-18Ds operated for 
over 20 years by the Romanian government flight (albeit in Tarom colours). 


The first of three ‘Coots’ delivered to Vietnam was a special one. This \-18V (c/n 181003305) 
had quite a career by then: delivered to Ghana Airways on 21 April 1961 as 9G-AAM, it was 
returned to the USSR on 17 June 1965 and registered CCCP-75535. The aircraft was a gift 
from the Soviet government to the Vietnamese leader Ho Chi Minh and, of course, was 





Hang Khong Viet Nam was the Southeast Asian country’s national airline, 


fitted with a VIP interior. Originally the idea had been to present it on his 80th birthday (19 operating a number of ‘Coots’. These were occasionally used for 
May 1970), but the Vietnamese urgently needed a VIP aircraft with adequate range so they government/military duties as well, serving alongside the dedicated VIP 
could fly to Europe for peace talks, so the Soviet government gifted it earlier. transport received as a gift from the Soviet Union. 
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Above: MCAS Yuma is located 
within the Arizona town which 
gives the base its name. The 
immediate surrounding 
countryside is mainly irrigated 
agricultural land. Further afield 
the desert takes over, 
providing large unpopulated 
areas for virtually unrestricted 
flying. 


Right and below: For their 
adversary work the F-5s 
usually fly with an AIM-9 
Sidewinder acquisition round 
on the starboard pylon, and a 
range instrumentation pod on 
the port. The latter allows the 
aircraft’s exact movements to 
be followed when used in 
conjunction with ground 
equipment. 
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Below: VMFT-401 was formed in 1986 as a reserve unit, and was initially equipped with the IAI F-21 
Kfir. Spiralling maintenance costs led to the F-21’s retirement, the last flight being undertaken on 24 
September 1989. The 11 F-5Es and single F-5F which replaced them were ex-USAF aggressor aircraft. 


Left: VMFT-401’s pilots are 
extremely experienced, with 
many hours of fighter time 
under their belt. The squadron 
runs an ACTI (Air Combat 
Tactics Instructor) programme 
to allow experienced front-line 
squadron pilots to gain this 
important qualification. 
Although the candidates 
undergo the academic course 
while still on their regular 
squadron, they visit Yuma for 
the examination. The latter 
involves a short series of flights 
during which the candidate will 
plan, brief, execute and debrief a 
typical ACM training exercise. 


Below: The F-5F two-seater is 
employed for instrument check 
rides, standardisation work and 
continuation training. It is also 
used to teach new members of 
the squadron the basics of the 
adversary task, as well as 
providing a vehicle for 
familiarisation rides to visitors. 





‘Snipers’ over Yuma 


Above: VMFT-401 aircraft do travel occasionally to other Navy and Marine Below: Although best known for its air combat training role, VMFT-401 also 
bases (including trips to East Coast bases such as Cherry Point and provides training support to other Marine Corps elements. The F-5s 
Beaufort), but spend much of their time operating from home base. Much simulate low-level ground attack aircraft to exercise battlefield air defence 
of the squadron’s work is undertaken over the TACTS range to the north elements, attack SAM batteries, provide fighter opposition for helicopter air 
and east of Yuma, but they are also regular visitors to Twentynine Palms. combat exercises and take part in co-ordinated air attack exercises, 





Above: Despite its age the F-5 is 
a nimble and spritely performer, 
nicknamed the ‘Flying 
Razorblade’. While it cannot 
replicate the high-Alpha agility 
of modern fighters, it 
approximates well to the 
capabilities of the MiG-21/23 era 
of aircraft — even in the first 
decade of the next century these 
aircraft will represent a large 
proportion of the potential 
threat. Due to the small 
numbers involved, the F-5 is 
becoming increasingly difficult 
to maintain. 


Right: The F-5s operate from ‘car 


ports’ on the Yuma ramp, 
requiring shelter only from sun 
and occasional heavy rain. 
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Left: A ‘Snipers’ F-5E 
cruises in the pattern for 
landing at Yuma. VMFT- 
401 is a reservist unit 
and consequently falls 
under the 4th Marine Air 
Wing banner. It is 
administered by MAG 46 
at MCAS Miramar, 
which parents all West 
Coast USMCR flying 
units. 


Right: A pair of F-5s 
cruises over the desert. 
VMFT-401 ACM missions 
can involve anything up 
to eight aircraft at a 
time, depending on the 
scenario. 





Right: A familiar sight in the 
skies around Yuma fora 
decade, the F-5 is set to soldier 
on for a while longer, although 
replacement is under study. 
There is no denying the 
usefulness of the VMFT-401 
mission, and no lack of 
customers for its services. 
With the exception of the F-5s 
of VFC-13, the US Navy’s 
adversary programme now 


uses surplus F-14 Tomcats and 
F/A-18 Hornets. 


Below: The low desert sun 
makes the colours of these 
F-5s come alive on an evening 
training sortie. The aim behind 
the adversary programme is to 
enhance combat effectiveness 
by providing realistic 
opposition to front-line units. 
Therefore, VMFT-401’s pilots 
bring all their extensive 
experience to bear in flying 
their F-5s using the tactics and 
aircraft capabilities requested 
of them by their customers, in 
order to extract the maximum 
training benefit from any 
mission. 
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Air Power Analysis 





Malaysia and Singapore 


Continuing strife in the neighbouring islands of Indonesia, 
combined with political unrest in Malaysia itself, has highlighted 
the volatility of this region of Southeast Asia. Both Malaysia and 
Singapore have much to defend: Malaysia has a booming oil 
industry and growing industrialised sector, while Singapore is the 
trade and commerce capital of the region, and a coveted jewel for 
any potential aggressor. Consequently, both nations take their 
defences extremely seriously, with the result that each has 


established powerful air arms. 


ntil 1965 Malaysia and Singapore shared 

a similar and, at times, joint history. 

What is now Malaysia was made up of 
11 separate sultanates under independent rule, 
and these states survive today. The Malayan 
peninsula is rich in natural resources, notably 
rubber, palm oil and tin, and naturally drew the 
attention of British colonialists from the late 18th 
century. The island of Pinang was acquired by 
the British from the Sultan of Kedah in 1786, and 
in the following years the British concluded 
trading deals with all 11 states. In 1819 the colo- 
nialist entrepreneur Sir Stamford Raffles leased 
the island of Singapore from the Sultan of Johor 
on behalf of the British East Indies Company, 
and this location was established as the primary 
British naval base and trading post in the region. 
In 1826 the British colonies of Pinang (George 
Town), Melaka and Singapore were loosely 
grouped together as the Straits Settlements (lying, 
as they did, along the strategically important sea 
lane of the Strait of Malacca). In 1867 Singapore 


was formally recognised as a British Colony. 

There were no major developments until 8 
December 1941, when the Japanese 25th Army 
invaded from neighbouring Siam (now Thai- 
land). On 15 February 1942 Singapore fell, 
beginning a brutal occupation which lasted until 
5 September 1945, when British troops landed at 
Singapore to begin the liberation. 


Post-war problems 

The British, as the ‘rightful’ colonial power, 
reoccupied its former territories, but found a very 
different region to that which it had left three 
years before. Led by Communists, principally 
among the large Chinese population, agitators 
drove forward the demand for independence. In 
an attempt to head off civil unrest, Britain estab- 
lished the Malayan Union in 1946, incorporating 
Melaka, Pinang and the nine peninsular states 
(Kedah, Kelantan, Negeri Johor, Negeri Sembi- 
lan, Pahang, Perak, Perlis, Selangor, Terengganu) 
—an action that hinted at forthcoming indepen- 


dence. In 1948 this group became the Federation 
of Malaya, at which point Communist-led 
guerrilla activity developed into a major civil 
war. The State of Emergency lasted until 1960, 
although the worst of the fighting ended in 1954. 
The RAF was heavily involved in the crisis from 
the outset. 

Federal elections were first held in 1955, lead- 
ing to full independence being achieved in 
August 1957. Singapore became a self-governing 
colony in 1959 in another move to stem Com- 
munist activity. On 9 July 1963 the modern-day 
Federation of Malaysia was formed, the Malayan 
states being joined by the two Borneo states of 
Sabah and Sarawak, and Singapore. This move 
was something of a desperate move by Britain to 
save Singapore, which was in danger of falling to 
pro-Communist forces. While the immediate 
goal was achieved, the establishment of the Fed- 
eration angered Indonesia, leading to another 
crisis on the island of Borneo. Again the British 
were heavily involved, fighting against Indo- 
nesian-backed Communist guerrillas operating in 
the provinces of Sabah and Sarawak. 

Back on the peninsula, unrest was growing 
again following the incorporation of Singapore 
into the Federation. Ethnic Malays were angered 
by the influx of predominantly Chinese Singa- 
poreans, and race riots erupted. To end this trou- 
ble, Singapore left the federation in August 1965 
to become a fully independent republic. The 
Federation of Malaysia, consisting of the nine 
peninsular states plus Sabah, Sarawak, Melaka and 
Pinang, remains as such today. David Donald 








Malaysia 


With the federal capital in Kuala Lumpur, the 
Federation of Malaysia covers an area of 329750 
km? (127326 sq miles), split between Eastern 
Malaysia (Borneo) and, Western Malaysia 
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(Malayan Peninsula). Population is just over 20 
million. The government consists of a monarchy 
and a constitutional government. Sabah and 
Sarawak are self-governing states but defer to the 
federation in terms of foreign affairs and defence 
matters. 

Following the creation of the modern-day 
Federation of Malaysia in August 1965, the coun- 
try faced continuing internal unrest until an 
agreement was reached between the Communist 
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party and the central government in 1989. Even 
after Singapore left the Federation, race problems 
continued between Malays (bumiputra — ‘sons of 
the soil’) and Chinese, solved by a long 
programme of transferring wealth to ethnic 
Malays, a process which continued into the 
1990s. 


Change in defence policy 

With the formal ending of internal strife in 
1989, and a rise in a lucrative offshore oil indus- 
try, Malaysia’s defence policy has shifted from 
internal action to defence against external aggres- 
sion. Having relied for some years on Common- 
wealth assistance in its defence, notably a detach- 
ment of Australian fighters at Butterworth, 
Malaysia now handles its own defence and has 
acquired modern technology to achieve this. Its 
ambitious procurement plans suffered a major 
dent during the Far East economic down-turn of 
the late 1990s, but Malaysia remains well- 
equipped. 

In terms of foreign policy, Malaysia remains an 
active member of several defence treaties and 
co-operation agreements, notably ASEAN (Asso- 
ciation of South East Asia Nations — with Brunei, 
Cambodia, Indonesia, Laos, Myanmar, the 
Philippines, Singapore, Thailand and Vietnam). 
In more recent times it has shown a willingness 
to be involved in international operations, 
notably the UN efforts in East Timor. However, 
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Above: Malaysia’s MiG-29 batch included two MiG-29NUB 
two-seat conversion trainers. They are allocated to No. 17 
Skuadron at Kuantan. 





MiG-29Ns are Malaysia’s principal air defence weapon, flying 
from Kuantan. Squadron assignment is denoted by small 
Roman numerals on the fin - No. 17 Skuadron (right) and 
No. 19 Skuadron (above). The TUDM has received some 
technical assistance from the Indian Air Force. 
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The scorpion badge denotes No. 12 Skuadron, which flies all 
of the remaining F-5s from Butterworth. 











Two RF-5E TigerEyes are on TUDM strength. For many years 
they were flown by No. 11 Skuadron (above), but are now in 
service with No. 12 (below). 














Since the arrival in service of the MiG-29 and F/A-18, the F-5 has been largely relegated to 
support duties, such as providing ‘aggressors’ for dissimilar air combat training. The type 
retains a useful air defence capability should the need arise. 

















The TUDM’s most capable asset is the Boeing F/A-18D, 
which offers outstanding capabilities in both air-to-air and 
air-to-ground roles. However, the No. 18 Skuadron fleet is 
small and hampered by lack of flying hours. The aircraft 
above taxis from Butterworth’s unusual aircraft shelters. 
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it remains wary of its neighbours, and has unre- 
solved claims on two islands with Singapore, and 
two other islands with Indonesia. More impor- 
tantly, it is one of six nations (the others being 
Brunei, China, the Philippines, Taiwan and 
Vietnam) claiming sovereignty (all or in part) of 
the Spratly Islands in the South China Sea. 


Malaysian construction, involving radar sites 
and helicopter landing pads, has been reported on 
Investigator Shoal, Erica Reef and Pakikan Shoal, 
and the Philippines has reported that two of its 
OV-10 reconnaissance aircraft were intercepted 
over the islands by Malaysian Hawk 200s. 
Malaysia has denied this incident, but it is clear 


that the Federation is keen on building facilities 
in the island chain to not only stake its claim, but 
to offset naval advances made by other nations in 
the South China Sea. In November 1999 
Malaysia and the Philippines reiterated an 
ASEAN call, made in July, for a code of conduct 
to be established for the disputed islands. 


Tentara Udara Diraja Malaysia - TUDM 





The Royal Malayan Air Force was formed on 
| June 1958, with the aim of supporting the army 
in the ongoing conflict against Communist 
guerrillas. The air arm was supplied with British 
types, including the Scottish Aviation Pioneer 
and Twin Pioneer, DHC-1 Chipmunk and 
Hunting-Percival Provost. On 16 September 
1963 the air arm was renamed the Royal 
Malaysian Air Force (Tentara Udara Diraja 
Malaysia) to reflect the new status of the Federa- 
tion, 

In the early years the TUDM remained a trans- 
port force, although its capability was significant- 
ly increased by the acquisition of eight Handley 
Page Herald 401s between November 1963 and 
January 1965, and de Havilland Canada DHC-4 
Caribous. The first four Caribous were a gift 
from the Canadian government, delivered in 
1966, and subsequent acquisitions brought the 
total delivered to 24. 

Rolls-Royce Avon-engined Commonwealth 
CA-27 Sabre Mk 32s formed the first combat 
equipment, 10 being passed on in October 1969 
by the Royal Australian Air Force. Another six 
followed in 1971, along with two non-flying 
airframes for ground instruction. They formed 
the equipment of No. 11 Skuadron until 
1975/76, before being briefly operated by No. 
12 Skuadron shortly before retirement or onward 
passage to the Indonesian air force. 


Australian interceptors 

Australian Sabres were no strangers to 
Malaysia: two squadrons of CA-27s were perma- 
nently based at RAAF Butterworth from 1958 to 
provide air defence cover under the Five Powers 
(Britain, Australia, New Zealand, Malaysia, 
Singapore) Defence Agreement. In September 
1966 the RAAF’s No. 76 Squadron withdrew its 
Sabres from Butterworth to be replaced by No. 
75 Squadron equipped with the Dassault Mirage 
HIO(F) interceptor. In February 1969 No. 77’s 
Sabres left Malaysia and were replaced by No. 3 
Squadron’s Mirage IIIs. The two RAAF Mirage 
squadrons, with 42 aircraft, operated as 78 Wing. 
Eight Mirages were detached to Tengah in 
Singapore. 

Australia began running down its overseas 
forces in the 1980s, the first casualty being No. 
75 Squadron which withdrew from Butterworth 
to Darwin on 10 August 1983. No. 3 Squadron 
stood down on 31 March 1986 in order to return 
to Australia for conversion to the F/A-18 
Hornet. In its place, No. 79 Squadron was 
reformed on 1 April with 10 Mirage HIO(F)s and 
a single DHC-4 Caribou to see out the RAAF’s 
permanent presence at Butterworth, which came 
to an end in April 1988. Subsequently, the 
RAAP’s presence has been restricted to occasion- 
al deployments of Hornets and F-111s. Malaysia 
retains strong military ties with Australia, includ- 
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ing participation in joint exercises (along with 
other SEA nations and New Zealand). 

Today’s well-equipped TUDM began to take 
shape in the mid-1970s with the arrival of the 
C-130 Hercules to bolster the transport fleet. In 
1979 Malaysia purchased 88 McDonnell Douglas 
A-4 Skyhawks from US storage, consisting of 25 
A-4Cs and 63 A-4Ls. It was intended to create a 
fleet of 54 single-seaters and 14 two-seaters from 
this batch, updated to A-4PTM/TA-4PTM 
standard by Grumman. In the event, financial 
difficulties restricted the update programme to 34 
A-4PTMs and six TA-4PTMs. The updated 
aircraft entered service in 1985 with Nos 6 and 9 
Skuadron at Kuantan, but their service career was 
relatively short, being replaced by the British 
Aerospace Hawk in late 1994. Six were retained 
to act as buddy tankers for the Hawk force, 
although they were withdrawn in 1996. 

Faced with the impending departure of the 
RAAF presence at Butterworth, the TUDM had 
to procure air defence fighters to assume that 
responsibility from the RAAF Mirages. The 
process began in July 1982 with the placing of a 
US$39 million order for 14 Northrop F-5Es to 
equip No. 12 Skuadron, based alongside the 
RAAF Mirages at Butterworth. The package also 
included two F-5Bs, although these were sold on 
to Thailand upon the arrival of four new-build 
F-5Fs in 1982 (for US$25 million). Batches of 
two and one F-5E attrition replacements were 
bought subsequently, as were two RF-5E Tiger- 
Eye tactical reconnaissance platforms (for 
US$38.2 million), Malaysia being the launch 
customer for this variant. 

No. 12 Skuadron took its place in the Integrat- 
ed Air Defence System, which had its headquar- 
ters at Butterworth. This Five Powers organisa- 
tion combined the operations of the TUDM, 
RAAF and RSAF interceptors, as well as various 
SAMs (including Singapore’s Bloodhounds) and 
air defence radar assets. Malaysia’s own air 
defence system was radically improved in the 
mid-1980s with the installation by Hughes of the 
MADGE (Malaysian Air Defence Ground Envi- 
ronment), which included three primary air 
defence radars. 

No. 12 Skuadron’s Northrop F-5s remained 
Malaysia’s first line of air defence into the 1990s, 
plans to procure 16 more aircraft for a second 
squadron having been dropped in the early 
1980s. The unit operated the F-5Es, while co- 
located No. 11 Skuadron flew the F-5Fs in the 
type conversion role and RF-5E TigerEyes on 
tactical reconnaissance duties. Despite being 
linked by the same IADS, the delicate political 
situation existing between Malaysia and Singa- 
pore meant that several constraints were intro- 
duced, including the restriction on the Malaysian 
RF-5Es from operating over security-conscious 
Singapore. 


In addition to their air defence role, No. 12 
Skuadron’s F-5Es also had a secondary attack 
tasking. Seeking to increase this capability, and 
bolster the air defences, Malaysia concluded a 
preliminary deal with the United Kingdom 
covering a £500 million arms package which 
included 12 Rapier SAM systems, 48 Blowpipe 
SAMs and 12 Tornado IDS aircraft (including 
four SEAD-configured machines). An option was 
also held on 12 Tornado ADVs. Earlier, in 1988, 
the US had offered Malaysia an eight-aircraft 
F-16 package, which was eventually turned 
down on cost grounds. The Tornado deal subse- 
quently metamorphosed into a sizeable deal for 
Hawk fighters, which were delivered in 1994/95. 

Later in the 1990s, air defence assets were 
finally modernised with the purchase of Mikoyan 
MiG-29s and Boeing F/A-18s. Their arrival 
completed the current combat line-up. 


Current organisation 

Until the mid-1980s the TUDM’s flying units 
were all administered by Air Operations Com- 
mand, but in a reshuffle they were reallocated to 
two commands — Markas Besar Operasi Udara 
(Air Operations Headquarters), also known as 
No. 1 Air Division and responsible for all combat 
(air defence and attack) operations, and Markas 
Bantuan Udara (Air Support — Headquarters), 
also known as No. 2 Air Division and responsible 
for all transport and support tasks. Subordinate to 
No. 2 Air Division is the Training Division. 
No. 3 Air Division provides logistic/engineering 
support from its headquarters at Sungai Besi 
(Kuala Lumpur Air Base), while No. 4 Air 
Division is at Labuan in Sabah to parent opera- 
tions in Eastern Malaysia. It has no permanently 
assigned aircraft, even though four TUDM 
squadrons fall into its area of responsibility. 

The TUDM operates from eight bases, which 
are numbered as follows: Sungai Besi (No. 1 Air 
Base), Alor Setar (No. 2), Labuan (No. 3), 
Kuantan (No. 4), Kuching (No. 5), Butterworth 
(No. 6) and Subang (No. 8). Keluang (No. 7 Air 
Base) was transferred to the army in 1997. All but 
two are in peninsular Malaysia, the exceptions 
being Labuan (Sabah) and Kuching (Sarawak). 


Combat forces 

Spearheading the air defence network are two 
squadrons of Mikoyan MiG-29N fighters, of 
which 16 were delivered from 1995. They are 
distributed between Nos 17 and 19 Skuadrons, 
both based at Kuantan. No. 17 Skuadron acts as 
the type OCU, and operates two MiG-29NUB 
two-seaters. 

A deal was announced on 7 June 1993, the 
original contract also linked to the acquisition of 
eight Mi-35s which, in the event, did not materi- 
alise. Priced at US$1.6 billion, the contract 
covered the supply of the 18 fighters, plus 12 
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Malaysia’s Hawk Mk 208s are used by the front line 
(No. 9 Skuadron, above) in the light fighter/attack 
role, and by a training unit (No. 15 Skuadron, left) 
for fighter/weapons training. The Hawk was 
procured to replace the elderly A-4PTM Skyhawks 
which served with Nos 6 and 9 Squadrons. 





Unusually, Malaysia has two advanced trainer types serving 
side-by-side in the same squadron (No. 15 Skuadron): the 
Hawk Mk 108 (below) and Aermacchi MB-339A (right, with 
rocket pods). The two are complimentary as Hawk graduates 
go to fly the ‘glass’ cockpit-equipped Hornet or Hawk, while 
MB-339 graduates progress to the dial-dominated cockpits of 
the F-5 or MiG-29. The Hawk Mk 108 also has a front-line role. 
















Above: No. 20 Skuadron is the main transport 
unit of the TUDM, operating from Subang. 
Among its fleet is this stretched C-130H-30. 


Left: Since 1994 surveillance of the seas round 
Malaysia has been accomplished using four 
Beech King Air 200T aircraft, suitably equipped 
with belly search radar and other sensors. 
Hardpoints are available for the carriage of 
weapons or fuel tanks. 














Two of the three C-130H-MPs were converted from a maritime 
patrol configuration to tanker (above), being redesignated as 
C-130Ts in the process. The remaining aircraft is still in MP 
configuration (right), being used chiefly for transport but also 
occasionally augmenting the Beech 200Ts on patrol duties. 
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spare RD33 engines, two ground instruction 
airframes and an armament package consisting of 
Vympel R-73E (AA-11 ‘Archer’) infra-red guid- 
ed AAMs and R-72R (AA-10 ‘Alamo’) semi- 
active radar homing missiles. A local engineering 
facility, the Aerospace Technical Support Centre, 
was established at Kuantan to support the aircraft, 
jointly owned by the Malaysian government, 
MIG-MAPO and Rosvoorouzhenie. 

Malaysia’s ‘Fulcrums’ are based on the MiG- 
29SD variant (9-12SD) but with numerous 
customer-specified modifications. These include 
the raising of airframe life to 6,000 hours, raising 
of engine life to 4,000 hours (achieved by derat- 
ing), installation of Cossor IFF, Collins radio, 
ARN-139 TACAN, English-language voice- 
warning system, ILS, GPS, additional internal fuel 
capacity and English-language instruments 
calibrated in Imperial units. External payload has 
been increased to 4000 kg (8,818 Ib). 

Initially, the aircraft were fitted with N-O19ME 
radar, upgraded with dual-target capability. 
However, the MiG-29Ns are undergoing an 
update programme which substitutes the 
N-019M Topaz-M radar, conferring the ability 
to fire the R-77 (AA-12 ‘Adder’) active-radar 
missile. Kh-27T air-to-surface missiles are also 
available to upgraded aircraft. The upgrade deal 
was signed on 16 October 1997, and news of it 
caused something of a ripple among Malaysia’s 
neighbours, who had been denied AIM-120 
AMRAAM deliveries from the US. A separate 
part of the upgrade was the fitment of a 
retractable inflight-refuelling probe. A MiG-29N 
first flew with the installation on 13 April 1998. 
Further modifications, including the fitment of a 
MiG-29SMT-style ‘fatback’ tank, have also been 
discussed. 

It is the intention of the TUDM to acquire 
more MiGs, a follow-up order for 16 to equip an 
additional two squadrons having been 
announced. This was shelved as a result of the 
economic crisis, and has yet to be reinstated. 


Tiger survivors 

When the MiG-29N arrived to assume the 
mantle of air defence from the F-5, the Northrop 
fighter force was released from its primary task 
and has been re-roled as a lead-in fighter trainer 
and ‘aggressor’. A handful of the F-5Es are still 
operational from the 17 supplied, and are flown 
by No. 12 Skuadron at, Butterworth. They have 
been joined in this unit by the two RF-5E 
TigerEyes and three surviving F-5F two-seaters 
from No. 11 Skuadron, which was disbanded. 
F-5Es are also used to provide an armed escort to 
the RF-5Es. 

For some years the TUDM has looked at the 
possibility of upgrading its F-5Es, perhaps with 
the FIAR Grifo F radar (as in neighbour Singa- 
pore’s modification programme) but funds have 
not been forthcoming, and seem unlikely to be 
found in the post-economic crisis climate. The 
fate of the F-5s is uncertain, but they have useful 
secondary air defence and attack roles to play. 
The RF-5E’s reconnaissance mission will proba- 
bly be assumed in the near future by either the 
Hawk or Hornet. 


Multi-role Hornet 


In early 1989 the United States government 
released the McDonnell Douglas (now Boeing) 
F/A-18 Hornet for export to certain Far East 
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nations. Malaysia was keen to acquire a state-of- 
the-art multi-role fighter, with an accent placed 
on precision strike capability. After studies of 
various contenders, including the Dassault Mirage 
2000, the F/A-18D Hornet was chosen, an initial 
order for eight being placed on 28 October 1993 
in a US$250 million deal. 

On 27 May 1997 the first four arrived at their 
new base at Butterworth, for operation by 18 
Skuadron. The Hornet deal also included the 
supply of compatible weapons such as the 
AIM-9S Sidewinder, AIM-7M Sparrow, AGM- 
84 Harpoon anti-ship missiles, Bristol Aerospace 
CRV7 rockets and AGM-65 Mavericks. The 
Hornets can carry the Nite Hawk FLIR pod, and 
are equipped with the latest APG-73 radar, 
making them arguably the most advanced fighters 
in the region. 

These eight aircraft were procured primarily to 
provide the TUDM with operating experience 
with this type of aircraft, leading to larger follow- 
on batches of Hornets. An order for 12 did not 
materialise before the financial crash, but is still 
high on the TUDM’s ‘shopping list’ for when the 
economy allows such purchases. For the present, 
the Hornets do not fly as much as the crews 
would like, and heavy emphasis is placed on the 
simulator to maintain operational capability. 


Malaysian Hawks 

A major stepping-stone to the rebuilding of the 
TUDM was the 10 December 1990 order (for 
more than £400 million) covering the procure- 
ment of Hawk trainer/light fighters. This deal 
was the final outcome of ongoing discussions 
with British Aerospace which had begun with 
orders and options for Tornados, and became 
embroiled in controversy while allegations flew 
that the deal was only clinched after Britain 
signed an aid deal to fund the Pergau dam 
scheme. Large offsets were included in the Hawk 
contract, including the establishment of a Hawk 
maintenance centre at Airod. The deal covered 
10 two-seat Hawk Mk 108s, equipped with laser 
rangefinder in the nose, and 18 single-seat Hawk 
Mk 208s, with APG-66H radar. 

Hawk procurement addressed two shortfalls 
within the TUDM: replacement of the elderly 
Skyhawks and provision of a modern lead-in 
fighter trainer. The first aircraft, a Mk 108, was 
handed over on 19 January 1994 and all two- 
seaters had arrived by August. They initially went 
into service with 3 FTC at Kuantan, but subse- 
quently moved to Butterworth to form 15 
Skuadron, flying alongside MB-339s. 

Mk 208s were delivered from 25 July 1994, 
and all had been received by mid-1995. The 
single-seaters became the primary equipment of 
Nos 6 and 9 Skuadrons, replacing the A-4PTMs 
on attack and light fighter duties. A few were also 
assigned to 15 Skuadron for training, while Mk 
108s are assigned to the two operational 
squadrons. Front-line Hawks were initially 
assigned to Kuantan, but subsequently No. 9 
Skuadron transferred to Labuan to provide air 
cover for Eastern Malaysia, and Malaysian inter- 
ests in the Spratly Islands. In addition to their 
primary roles, the Hawks can also undertake 
target-towing missions using a centreline pod. 

In the training role, the Hawks provide an ideal 
stepping-stone from basic trainers to the opera- 
tional fighters. Most students who fly Hawks on 
advanced training go on to fly Hawks opera- 


tionally, or the F/A-18D. The fleet suffered 
serviceability problems in its early years, but the 
combined efforts of Airod and British Aerospace 
have improved the situation. The future of the 
Hawk is bright in the TUDM, and more orders 
may be forthcoming. A requirement for a five- 
aircraft Mk 108 top-up batch is still outstanding. 


Italian trainers 

Partnering the Hawk in the advanced and 
weapons training role with No. 15 Skuadron is 
the Aermacchi MB-339A. It may seem unusual 
to have two seemingly similar types serving side- 
by-side, but the TUDM finds the MB-339 a 
better vehicle for training pilots destined for the 
F-5 and MiG-29 squadrons owing to its analog 
cockpit. 

Twelve MB-339s were delivered from 1983, 
although one was lost very early, resulting in a 
replacement aircraft being supplied. Three more 
aircraft have been lost. The MB-339s were 
initially supplied to the newly-formed 3 Flying 
Training Centre at Kuantan, effectively replacing 
the survivors of 20 Canadair CL-41G Tebuan 
aircraft previously used in the advanced training 
role. In 1993 the MB-339s were transferred to 
No. 15 Skuadron to join the Hawks, and courses 
run side-by-side on the two types. Like the 
Hawks, the MB-339s can be armed for weapons 
training, and could also undertake a light attack 
role in an emergency, crewed by instructors. 


Transport and maritime patrol 

In July 1976 the TUDM’s transport fleet, 
reliant as it was on Heralds and Caribous, 
received a major improvement by the delivery of 
six C-130Hs under a US$48 million deal. They 
went into service with No. 14 Skuadron at 
Sungai Besi, allowing the retirement of the 
Herald. A regular service was established linking 
Eastern and Western Malaysia. In mid-1979 three 
C-130H-MP aircraft were purchased for service 
with reformed No. 4 Skuadron at Subang, this 
unit also adopting the C-130 training role. The 
C-130H-MP deal, worth US$27.5 million, 
covered aircraft modified for the maritime patrol 
role, changes including provision of a rest area 
and seats for a relief crew, searchlights in the 
wing leading edge, observer station on the rear 
ramp, glazed rear-fuselage doors, camera slaved to 
the navigation system to record exact positional 
data, and provision to carry rescue kits and flare 
launchers. 

As well as their maritime duties, the C-130H- 
MPs (known as PC-130Hs by the TUDM) also 
augmented the C-130Hs on regular transport 
tasks. In the maritime role the aircraft were found 
to be uneconomic, and accordingly a study into a 
more cost-effective replacement was launched, 
culminating in the November 1991 order for 
four Beech King Air 200Ts. These aircraft went 
into service with No. 16 Skuadron at Subang 
from May 1994, and relieved the C-130H-MPs 
of most of their maritime work. 

Equipped with Telephonics 143 search radar in 
a belly radome, drop tanks to increase endurance 
and a FLIR Systems pod-mounted FLIR, the 
Beech 200Ts are employed on various patrol 
missions. They range from fishery protection to 
anti-piracy patrols, and include anti-illegal immi- 
gration work and patrols against all forms of 
smuggling, including drug work. Regular 
deployments are made to Labuan to monitor the 


Above and below: No adequate replacement has yet been 
found for the DHC-4 Caribou, which is employed on transport 
flights to the many small jungle strips in Malaysian Borneo. 
The fleet has been augmented by six CN-235s which are used 
on sectors that do not require the outstanding STOL 
capability of the Caribou. 


No. 10 Skuadron at Sungai Besi, also known as Simpang, 
operates the VIP helicopters, the latest of which are two 
Sikorsky S-70As (right). A single Agusta A 109 is in use 
(below), chiefly for converting pilots to VIP operations. 


No. 20 Skuadron flies all four 
versions of Hercules in 
TUDM service, including the 
C-130H (left). The other 
‘Herc’ operator is No. 14 
Skuadron (right), which 
primarily supports 
operations in Eastern 
Malaysia. 


Malaysia and Singapore 


A C-130H-30 of No. 14 Skuadron is seen outside the Airod 
facility. This was established in 1976 to provide a measure of 
self-sufficiency in terms of aircraft maintenance and repair, 
and is now a major player in the C-130 overhaul business, 
having received a major contract to perform work on PACAF 
aircraft. Airod also performs Hercules tanker conversions. 


Tough and reliable, the Sikorsky S-61 Nuri is the TUDM’s main utility transport helicopter, its 
many roles including jungle resupply and rescue. The fleet is divided on a regional basis, 

No. 3 Skuadron (above) providing aircraft for the northern peninsular region from 
Butterworth, while No. 10 Skuadron (left) flies from Kuala Lumpur/Sungai Besi to cover the 
southern peninsular region. Further squadrons are in Sabah and Sarawak. 
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South China Sea. The hardpoints for the drop 
tanks can accommodate weapons, and the 200Ts 
have a limited maritime strike role. Normal 
endurance is six hours. 

The arrival of the Beech 200Ts and new 
C-130s caused a reshuffle in the C-130 fleet. 
Two of the three C-130H-MPs were sent to 
Airod for conversion to the tanker role, emerging 
as C-130Ts. No. 4 Skuadron was disbanded in 
November 1997, the surviving C-130H-MP 
being reassigned to 20 Skuadron with which it 
operates on transport tasks and the occasional 
maritime duty to augment the Beech 200Ts. 
No. 20 Skuadron also operates the C-130Ts, 
some of the original C-130Hs, and most of the 
latest batch, which consists of six stretched 
C-130H-30s. 

The remaining C-130Hs continue to serve 
with 14 Skuadron but, having been displaced by 
the C-130H-30s as the main transport type, were 
transferred to Labuan to bolster the transport fleet 
in Eastern Malaysia. An update programme was 
announced in December 1999 which will see 
four aircraft stretched to C-130H-30 standard and 
two more converted to tankers. 


STOL airlift 

Eastern Malaysia is the main operating theatre 
for the 11 surviving DHC-4 Caribous. They 
were given a limited update in 1996 by Airod to 
keep them in service, for no suitable replacement 
has yet been identified. Operating from Kuching 
in Sarawak with No. 1 Skuadron, the Caribou 
employs its remarkable STOL and rough-field 
capabilities to serve numerous jungle strips in the 
inhospitable Borneo terrain, a role it has 
performed uncomplainingly for nearly 35 years. 

Partnering the Caribous in No. 1 Skuadron are 
six IPTN-built Airtech CN.235s. Originally 32 
were ordered, in December 1993, but this 
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UNIT TYPE BASE 


Markas Besar Operasi Udara 

















6 Sku Hawk Mk 108/208 Kuantan 
9 Sku Hawk Mk 108/208 Labuan 
12 Sku F-5E, F-5F, RF-5E Butterworth 
15 Sku Hawk Mk 108/208, MB-339AM Butterworth 
16 Sku Beech B200T King Air Kuala Lumpur/ 
Subang 
17 Sku iG-29N/NUB Kuantan 
18 Sku F/A-18D Butterworth 
19 Sku iG-29N Kuantan 
Markas Bantuan Udara 
Sku DHC-4A Caribou, CN.235 Kuching 
2 Sku Fokker F28, Falcon 900, Kuala Lumpur/ 
Global Express Subang 
3 Sku S-61 Butterworth 
5 Sku S-61 Labuan 
7 Sku S-61 Kuching 
10 Sku S-61, S-70A, AS-61N-1, A 109C Kuala Lumpur/ 
Sungai Besi 
14 Sku C-130H, C-130H-30 Labuan 
20 Sku C-130H, C-130H-30 Kuala Lumpur/ 
Subang 
Cessna 402B Kuala Lumpur/ 
Sungai Besi 
Training Division 
1 FIC PC-7, MD3-160 Alor Setar 


included now-disbanded ‘Tamin Sari’ aerobatic team 
2 FIC S-61, Alouette III Alor Setar 
3 FTC PC-7 Kuantan 





Kuala Lumpur/Sungai Besi also known as Simpang 
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contract was cut, first to 18, and then to six. 
They arrived in 1999 and are considered to be 
supplements to the Caribou force rather than a 
replacement. As in the case of Australia, the 
TUDM knows only too well that none of the 
light tactical transports currently on offer can 
operate from anywhere near as many short strips 
as are routinely used by Caribous. 


Transport helicopters 

TUDM rotary-wing assets are based on two 
elderly types sorely in need of replacement: the 
Aérospatiale SA 316B Alouette III and Sikorsky 
S-61A-4 Nuri. The first batch of 10 S-61s was 
delivered in 1968, and by 1978 the fleet had 
grown to 40 aircraft. Around 30 are still in 
service, split between four squadrons which cover 
different regions of the country. No. 3 Skuadron 
covers the northern peninsular area from Butter- 
worth, while No. 10 covers the southern region 
from Kuala Lumpur. In Eastern Malaysia No. 5 
Skuadron is based at Labuan, with No. 7 
Skuadron at Kuching. The Nuris fly a variety of 
support duties, including search and rescue, fire- 
fighting, medical evacuation and utility transport. 
Some of the fleet has undergone an Airod 
upgrade programme, and the remainder are 
scheduled to undergo this process as funds 
become available. Despite its age, the Nuri 
continues to give good service, although replace- 
ment by a more modern type is on the TUDM’s 
list of requirements. The Mil Mi-17 is the most 
likely type, Malaysia having been in discussions 
with the Ulan Ude manufacturing plant. 

Operating alongside the S-61 for many years, 
the Alouette III fleet consists of the survivors of 
26 aircraft purchased directly from France in 
1963, and seven ex-Singaporean machines deliv- 
ered in 1978. The Alouettes have left front-line 
TUDM service, having been relegated to training 
duties or passed on to the army. Army support 
was the principal role, including armed escort 
operations with cabin-mounted machine-guns. 


VIP fleet 


Completing the transport force is a fleet of 
helicopters and fixed-wing aircraft assigned to 
VIP and staff transportation, with some secondary 
tasks. They are operated by No. 2 Skuadron at 
Subang (fixed-wing) and No. 10 Skuadron at 
Sungai Besi (rotary-wing). 

No. 10 Skuadron, in addition to its utility 
S-61s, operates the VIP helicopter fleet of two 
Agusta-Sikorsky AS-61N-1s, two Sikorsky 
S-70As and a single Agusta A 109, the survivor of 
two delivered in 1990. The Sikorsky S-70s were 
received recently to replace an IPTN-built 
NAS-332 Super Puma which was written off in 
an accident. 

Fixed-wing VIP/staff transport is the domain 
of No. 2 Skuadron, controlled by the Prime 
Minister’s office and primarily tasked with trans- 
port of the minister or his deputies, and the King. 
Various types have seen service over the years 
with the unit, including two Grumman HU-16 
Albatrosses for rapid reinforcement of offshore 
island garrisons, two Canadair Challengers and 
two BAe 125-400s. Today the fleet consists of a 
single Fokker F28«Fellowship, one of two deliv- 
ered in 1975 and dedicated to royal transport, a 
Dassault Falcon 900 purchased in 1989 and a 
long-range Bombardier Global Express. Prior to 
delivery of this aircraft, the TUDM operated a 


single Canadair Special Edition, a specially 
equipped VIP version of the Canadair RJ. 

No. 20 Skuadron also operates the nine surviv- 
ing Cessna 402Bs of 12 delivered in 1975. Origi- 
nally procured for multi-engined training work 
with 1 FTC at Alor Setar, and later on with 
No. 2 Skuadron, the Cessnas now fly on a variety 
of roles with No. 20 Skuadron. They are still 
occasionally used in their original role, but also 
perform light transport and air ambulance duties, 
some having been modified for the carriage of 
stretchers. Two of the fleet are outfitted with 
cameras for aerial survey work. 


Training Division 

Aircrew recruits must first complete a two-year 
military training course at the air force academy, 
during which time they receive some flight 
experience and primary training on the SME 
Aerospace MD3-160 AeroTiga. This two-seat 
light aircraft originated from a home-built design 
by Max Datwyler in Switzerland in the late 
1960s. It was much redesigned to allow for cost- 
effective production, under the banner of 
Switzerland-based MDB Flugtechnik AG. MDB 
entered an agreement with SME Aerospace, a 
Malaysian government-owned defence contrac- 
tor, to produce the type, with assistance from 
British Aerospace. 

On 25 May 1995 the first AeroTiga took to 
the air at Subang, becoming the first aircraft to fly 
that was wholly built in Malaysia. An order was 
placed for 20 for service with No. 1 Flying 
Training Centre. The AeroTiga is use for flight 
experience and primary training, tasks which had 
rather uneconomically been performed by the 
PC-7 following the withdrawal of the Bulldog. 

Basic training is accomplished on 38 Pilatus 
PC-7 Turbo-Trainers which serve with 1 and 3 
Flying Training Centres, having replaced the 
British Aerospace Bulldog. Displaced Bulldogs 
went to Sungai Besi for use in the Voluntary 
Pilot Training scheme, which provided refresher 
training and continuation experience to staff 
officers. The fleet was retired from TUDM 
service in 1997, however, and handed over to 
local flying clubs. 

Forty-four PC-7s were ordered in a US$53 
million deal in 1981, the first being delivered to 
Alor Setar’s 1 FTC in 1983. 3 FTC at Kuantan 
received its first aircraft the following year. The 
PC-7s at Kuantan had a weapons training and 
secondary light attack role, for which they were 
later on painted in camouflage (with large shark- 
mouth markings). 3 FTC also operated the 
MB-339s before all advanced jet/weapons train- 
ing was reorganised under No. 15 Skuadron as 
part of No. 1 Air Division. 

No. 1 FTC at Alor Setar operates the majority 
of the PC-7s, although basic courses are now run 
both there and at 3 FTC. Operations are occa- 
sionally switched between the two FTCs to take 
advantage of differing weather conditions. No. 1 
FTC has a Flight Instructor School attached, 
which uses the PC-7s and AeroTigas as required, 
and also parented the ‘Tamin Sari’ (Magic Sword) 
aerobatic display team. This was formed in 1985 
to fly nine specially-painted PC-7s, but the team 
was later disbanded on cost grounds. 

Basic training lasts for approximately 10 
months, during which students undergo around 
80 hours of flying. At the end of this phase they 


are selected for fixed-wing or rotary-wing 













Above: Pending delivery of its Bombardier Global 
Express, the TUDM operated a Canadair Special 
Edition, a VIP version of the RJ (Regional Jet). 
TUDM aircraft are assigned a sequential type 
number (in this case ‘M47’), followed by an 
individual aircraft number. The Global Express is 
M48-01. 


Right and below: No. 10 Skuadron’s VIP helicopter 
fleet includes two Agusta-Sikorsky AS-61N-1 
transports, one operating in a VIP scheme and one 
in standard Nuri-style dark green. 


For long-range VIP transport the TUDM employs a single 
Dassault Falcon 900, which replaced a pair of Canadair 
Challengers. The main role is transport of government 
ministers. 



















Above: The single Fokker F28 
(of two delivered) is the 
King’s transport. Malaysia is 
a monarchy, although 
executive power rests with 
the parliament. 


Right: Cessna 402Bs have 
given the TUDM outstanding 
service in a number of roles 
for many years, and continue 
to serve with No. 20 
Skuadron. Two are 
configured with vertical 
cameras for mapping and 
survey work, while others 
have been modified to 
accommodate stretchers. 
They are often flown by 
desk-bound officers in order 
to maintain proficiency. 











Left: Primary training/flight screening is Below: The TUDM has adopted this colour 
accomplished using the locally-built MD3-160 | scheme for its Alor Setar (1 FTC)-based PC-7 
AeroTiga. As well as 20 for the TUDM, SME fleet, having earlier used a red/white/black 
has built a similar number for Indonesia. scheme. 








Sie paw Ps 


Until recently BAe Bulldog 102s were used in the Volunteer 
Pilot Training scheme, but have now been dispersed among 
flying clubs. Although civil registered, many wear their 
former TUDM schemes. 
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streams. Fixed-wing pilots then receive an addi- 
tional 100 hours of instruction on the PC-7, 
before being posted to complete their training 
with the front-line force. Fighter pilots all 
progress to 15 Skuadron for jet conversion, jet 
advanced training and weapons instruction. 
Transport pilots report to No. 20 Skuadron for 
conversion to the Hercules. 

Prospective helicopter pilots join No. 2 FTC at 
the end of their basic course. This unit originally 
operated from Keluang, flying the Bell 47G, 
Alouette III and S-61 Nuri. In December 1995 2 
FTC moved to Alor Setar, retiring the Bell 47 at 
the same time. Keluang was handed over to the 
Army Air Corps. 

In December 1996 the Nuri population was 
reduced by the transfer of some aircraft to No. 7 
, Skuadron. At the same time, 2 FTC received 
some additional Alouette IIIs to bolster its fleet. 
The rotary-wing course lasts 50-60 hours, after 
which the successful students move to Nos 3 or 
10 Skuadron for a type conversion course with 
the S-61. 2 FTC also handles rotary-wing train- 
ing for the few navy pilots, with type conversion 
being handled on the Wasp unit. The army trains 
its own pilots with 881 Skuadron at Keluang. 





In keeping with the change in defence policy 
which occurred in the mid-1980s, the Royal 
Malaysian navy established a small naval air arm 
to operate helicopters from its frigates and 
corvettes. Initial plans to acquire helicopters were 
thwarted by defence cuts in 1986, but in spring 
1987 a UK £500,000 order was placed for six ex- 
Royal Navy Westland Wasp HAS.Mk 1s. They 
were delivered in 1988 for operation by 499 
Skuadron, based at Lumut. Eleven more Wasps 
were subsequently received, from both RN and 
South African Air Force sources, although most 
were acquired to provide a spares source. The 
operational fleet is maintained at six aircraft. 
Wasps regularly deploy from their base at 
Lumut to the two recently-acquired ‘Lekiu’-class 





Malaysia’s Army Air Corps is the newest air arm 
in the country, having been established on 13 
March 1997. The first squadron was raised on 
that date at the base of Keluang, at the southern 
end of the Malayan peninsula. The TDDM’s air 
wing was created with the aim of providing aerial 
support to the army’s rapid deployment force, 
tasked with airlift, reconnaissance and tactical 
support. 

At present, the TDDM has only a single unit 
with aircraft, 881 Skuadron, which operates 10 
Aérospatiale SA 316B Alouette IIIs transferred 





The Royal Malaysian Police operates a small air 
wing for support of police operations. Having 
previously flown Beech King Air 200Ts and a 
single BN-2 Islander, police fixed-wing assets 
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The economic crisis has cut deeply into 
military budgets, and training hours allocation has 
suffered. Rather than affect the quality of the end 
product, the TUDM has elected to cut the 
number of pilots being trained, rather than the 
courses. Many prospective pilots are ‘banked’, 
awaiting a slot in the courses. 


Looking to the future 

With the worst of the ‘Asian flu’ crisis behind 
it, Malaysia’s economy is showing signs of recov- 
ery, but at a slow rate, and the Ministry of 
Defence is just one government department 
clamouring for money. A reinstatement of some 
of the previously placed or planned orders may 
be forthcoming in the next few years, notably a 
follow-on MiG-29 batch and, perhaps, more 
Hornets, although the huge cost involved may 
mean that these programmes are overtaken by 
cheaper requirements. Among these are the 
Alouette II/Nuri replacement programmes, 
further Hawks and an attrition replacement batch 
of PC-7s. 

In order to keep pace with regional develop- 
ments, and with the continuing Spratlys problem 
in mind, the TUDM would ideally like to 


Tentara Laut Diraja Malaysia —- TLDM 


frigates in service: Lekiu and Jebat. The frigate 
Rahmat, launched in 1967, has a landing pad for a 
Wasp but no hangar. Other ships which can land 
a Wasp are the German-built corvettes Kasturi 
and Lekir, offshore patrol vessels Musytari and 
Marikh, the LST Sri Inerapura, survey vessel 
Mutiara and the training ship Hang Tuah. Two 
logistic support ships, Sri Indera Sakti and 
Mahawangsa, have helidecks large enough to 
embark a TUDM S-61. 

Although the Wasps have only been in TLDM 
service for 10 years, the type itself dates to the 
early 1960s, and its lack of any sensors, short 
range and restricted weapon load make it of lim- 
ited value. After several years of negotiations, a 
process extended by the economic crisis, the 
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from the TUDM. In 2001/05 two more 
squadrons are to be established (882 and 883 
Skuadron) to create an aviation regiment along- 
side the existing unit. More ambitiously, the 
TDDM planned to procure around 300 new 
helicopters over the first 15 years of the next 
century, two stated requirements being for an 
attack helicopter and a heavy transport type. 
Denel’s Rooivalk was the front-runner for the 
first requirement, leading to an order for eight 
CSH-2s, while the Boeing CH-47SD was the 
most likely candidate for the second. However, 


now consist of a single Cessna U206, seven 
Pilatus PC-6 Turbo-Porters and six Cessna 208 
Caravan Is. They were based at Subang air base, 
to the south of Kuala Lumpur, but have subse- 













acquire AEW assets. At one time it was proposed 
that a co-operative programme with the Singa- 
porean E-2 fleet could be implemented, but the 
wariness that now exists between the two states 
makes such a possibility highly unlikely. 

Procurement of an airborne early warning 
aircraft is perhaps top of the TUDM’s list of 
requirements, and various studies have been 
made into the types available. Boeing’s 737-700 
airframe combined with Northrop Grumman’s 
MESA radar is one possibility, its chances having 
been reinforced by Australia’s recent decision to 
choose this type to meet its Wedgetail require- 
ment. Another candidate for the TUDM is the 
EMBRAER ERJ-145/Ericsson Erieye combina- 
tion. At least two aircraft are required, but AEW 
systems are very expensive, and the AEW 
programme is in competition with others which 
could purchase a lot more hardware in terms of 
unit numbers for the same money. 

At the time of writing, the direction of future 
procurement, if not concrete deals, was due to be 
more clearly defined in April 2000, when 
Malaysia releases its next eight-year defence plan. 
Such developments will be monitored closely by 
the surrounding nations. 


TLDM finally signed a contract for six Westland 
Super Lynx 300s to replace the elderly Wasps. 
The specific equipment fit has not been disclosed, 
but will almost certainly encompass 360° search 
radar, FLIR turret and Sea Skua anti-ship 
missiles. The contract was awarded to Westland 
in the face of intense competition from the 
Kaman SH-2G Super Seasprite, already chosen 
by Australia and New Zealand. Malaysia is study- 
ing future joint purchases of vessels with those 
two nations. 
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499 Skuadron Wasp HAS.Mk 1 Lumut 


in late 1997 any procurement for the TDDM’s 
air corps was put on hold as a result of the 

economic crisis. As Malaysia’s economy recov- 
ers, it is thought that these programmes will be 
reinstated, although they will almost certainly not 
be as ambitious. 
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881 Skuadron Keluang SA 316B Alouette III 


quently moved to Sungai Besi (Kuala Lumpur). 
Rotary-wing assets consist of Eurocopter AS 355 
Ecureuils, which fly from a newly-constructed 
heliport at Kuala Lumpur Air Base. 
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The display team ‘Tamin Sari’ used PC-7s in this 
attractive scheme, but has been disbanded. 








Sie ie 


No. 3 FTC’s Pilatus PC-7s wear camouflage and aggressive shark- Right: 2 FTC previously used the 
mouth markings. They are used to provide prospective fighter Bell 47, and preserves this machine 
pilots with their first experience of armament employment. on the gate at Alor Setar. 
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The Alouette III has figured prominently in TUDM operations but, apart from 
the aircraft in use as trainers with 2 FTC (above, with Dayglo panel), the fleet 
has been transferred to the army air corps. Note the door-mounted gun (right). 


Right: Six Westland Wasps serve 499 Skuadron, the 
TLDM'’s only aircraft-operating unit. Replacement 
is long overdue, and will arrive in the form of the 
Westland Super Lynx 300. 





The Royal Malaysian Police maintains a sizeable 
air arm which employs aircraft for a variety of 
roles, including surveillance and support in the 
field. Most of the fixed-wing fleet is seen above, 
headed by the single Cessna U206 on charge. 








The fixed-wing police fleet is based around the The police wing’s AS 355 Twin Squirrels are based 








Cessna 208 Caravan I (left) and Pilatus PC-6 at Sungai Besi (Kuala Lumpur’s old civil airport), 
(above). Both types are equipped with wing- operating from the same base as the TUDM’s VIP 
mounted weather radar. helicopters. 
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Singapore 


Consisting of one large island and 50 smaller 
islands, Singapore’s territory covers just 620 km? 
(239 sq miles). Since the absorption of Macao and 
Hong Kong into China, Singapore now claims to 
be the most densely populated country on earth, 
and also the most urban society, with 100 per 
cent of its 2.8 million population living in what 
are classed as urban conditions. 

Singapore occupies a strategic position at the 
southern tip of the Malayan Peninsula, laying at 
the entrance to one of the world’s most impor- 
tant sea lanes. This position makes it the cross- 
roads of Southeast Asia, from where trade flows 
to all points of the compass. Singapore’s econom- 
ic and political rise was overseen by its first Prime 
Minister, Lee Kuan Yew, who was elected as 
leader from the first date of self-government in 
1959. After leaving the Federation of Malaysia in 
August 1965, the small nation has undergone an 
economic miracle, based on three main factors. 

First, the already formidable trading position 


has been retained and reinforced, so that 40 per 
cent of Singapore’s exports are actually re-export- 
ed goods — the harbour is one of the world’s 
largest. Second, the city has risen to be the finan- 
cial centre of the region, the stable government 
and high standard of living having prompted 
many multinational companies and banks to 
establish their regional headquarters there, allow- 
ing Singapore to act as an important bridge 
between East and West. Last, Singapore’s original 
industry of low-cost goods has given way to 
high-technology exports, a result of an aggressive 
education policy and the natural entrepreneurial 
spirit of the Singaporean traders. 

Although surrounding nations suffered terribly 
during the ‘Asian flu’ economic crisis, Singapore 
remained relatively shielded against the worst 
effects by its genuine global trade and consider- 
able wealth. 

Singapore’s wealth and prosperity make it an 
attractive proposition and, although the region is 
at peace, Singapore is nevertheless highly wary of 
all of its neighbours, especially considering the 
general rise in civil unrest in recent times, largely 
brought on by the economic crisis. Malaysian 
territory lies across a narrow channel which sepa- 
rates the island from the peninsula, while to the 











south Indonesian islands are visible from the 
Singaporean shorefront. Further afield the forces 
of Vietnam and China could potentially threaten 
Singapore, especially given the increase in the 
Chinese blue-water naval capability. 
Consequently, Singapore maintains its defences 
at a high state of readiness and follows an aggres- 
sive procurement policy in order to maintain a 
technological edge over its neighbours. The tiny 
size of the island, and the ‘squeeze’ on surround- 
ing airspace, makes readiness and early warning of 
vital importance to the defence of the nation. 


Republic of Singapore Air Force —- RSAF 





From small beginnings, the Republic of Singa- 
pore Air Force has grown to be the best-trained 
and best-equipped air arm in the region, and has 
a reputation for operational effectiveness to 
match. As the economy has boomed, so Singa- 
pore has been able to purchase state-of-the-art 
weapons from around the world; the main 
stumbling block has been the willingness, or 
otherwise, of the US to supply the latest weapons 
to the region, rather than financial constraints. 

During the British colonial period, Singapore 
became the Empire’s power base in the region, a 
position reinforced after the end of World War 
II. The air bases at Changi, Seletar, Sembawang 
and Tengah became the cornerstone of Royal 
Air Force/Fleet Air Arm operations throughout 
the Malayan Emergency. The RAF remained 
very much in evidence after Singapore left the 
Federation in 1965, continuing to provide air 
defence for the island. From June 1967 to August 
1971 No. 74 Squadron was in residence with 
Lightning F.Mk 6s, while missile defence was 
provided by No. 33 Squadron and its Blood- 
hound Mk 2s. After the Lightnings left — the last 
RAF combat aircraft to be based in Singapore — 
the RAAF maintained an air defence detachment 
of eight Mirage IIIs deployed from Butterworth. 
However, the plan was always to hand over the 
defence of Singapore to the local forces. 


Birth of the RSAF 


Cessna 172Ks provided the nucleus of the 
nascent local force, eight being acquired in April 
1968 to form a Flying Training School at Seletar, 
although it was not until 1969 that serious train- 
ing got under way. AESL Airtourer 150 trainers 
were presented by New Zealand to augment the 
Cessnas, the FTS becoming No. 150 (Falcon) 
Squadron. The next squadron to form was 
No. 130 (Eagle), which began jet training in 
January 1970 using 16 BAC Strikemaster Mk 84 
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armed trainers. Following completion of the 
Strikemaster course, Singaporean students were 
then posted to the UK to complete their training 
on the Folland Gnat and Hawker Hunter. The 
Strikemaster fleet was augmented in 1975 by the 
delivery of four ex-South Yemeni Mk 81s, along 
with five Jet Provost T.Mk 52As, and in Febru- 
ary 1977 by five ex-Omani Strikemaster Mk 82s. 
The Jet Provosts were retired in 1981, and the 
Strikemasters of No. 130 Squadron moved to 
Paya Lebar from Seletar in 1986. 

The jet training fleet was augmented from July 
1980 by the addition of 12 ex-French Lockheed 
T-33s, which were based at Changi with newly- 
formed No. 131 (Harrier) Squadron. In 1982/83 
another eight were taken on charge, but the 
T-33 was retired from service in 1987. 


Combat jets 

By early 1971, training of Singaporean students 
had advanced to the stage that the first combat 
unit could be formed at Tengah: No. 140 
(Osprey) Squadron. It was equipped with a batch 
of ex-RAF Hunters, suitably refurbished prior to 
delivery. Twelve FGA.Mk 74s were supplied for 
the fighter-attack mission, complete with AIM-9 
Sidewinder capability, along with four FR.Mk 
74As for fighter/reconnaissance and four T.Mk 
75As for training. Several of these aircraft were 
retained in the UK, attached to the weapons 
training units at Brawdy and Chivenor. 

A second batch of Hunters (22 F.Mk 74s and 
five T.Mk 75s) was delivered from late 1972, 
allowing the formation of a second squadron at 
Tengah, No. 141 (Merlin). All Tengah’s training 
activity was then moved to Changi. By 1980 
Hunter attrition had reduced the fleet to the 
point that No. 141 Squadron was disbanded. The 
following year No. 140 moved to Paya Lebar to 
make room for more modern combat equipment 
at Tengah, which has always been the RSAF’s 


principal operational base. At the same time the 
Hunters switched from a primary air defence 
mission to one of ground attack/reconnaissance. 
The Hunters served until 1992, the reconnais- 
sance mission being handed to Northrop 


RF-5Es. 


Combat equipment 

From its headquarters at Paya Lebar, the 
Republic of Singapore Air Force administers the 
operations of three principal air bases: Paya 
Lebar, Sembawang and Tengah, with additional 
flying units at Changi (the main international 
airport) and Seletar. At least three highway land- 
ing strips have been reported. The air force 
maintains a heavy shroud of security over its 
operations. 

The oldest combat aircraft in the inventory is 
the McDonnell Douglas A-4 Skyhawk. Their 
first order was placed in 1972, covering 40 
ex-US Navy A-4Bs modified to A-4S standard 
by Lockheed, of which 32 conversions were 
accomplished in-country. The modification 
included the installation of 30-mm ADEN 
cannon, Ferranti lead-computing gunsight, 
J65-W-20 engine, additional wing pylons and 
wing lift spoilers. The A-4S was wired for 
Sidewinder missiles. The first flight of a convert- 
ed aircraft occurred on 14 July 1973. Lockheed 
also oversaw the conversion of eight TA-4S 
two-seat aircraft which, uniquely, had a second, 
separate cockpit added rather than the standard 
two-place cockpit of other Skyhawk trainers. 

Skyhawks were supplied, initially, to Nos 142 
(Gryphon) and 143 (Phoenix) Squadrons at 
Tengah, while others were retained in the US for 
pilot training at NAS Lemoore, California. 
Another batch of 70 ex-US Navy A-4Cs was 
acquired, allowing Singapore Aerospace Indus- 
tries to produce 40 more A-4S Skyhawks to 
allow the formation of a third Tengah-based unit, 
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Above: The occasional ‘Black Knights’ team has 
used varying numbers of A-4s for some years, 
drawing aircraft from the front-line fleet. Two 
F-16s have recently joined the team. 


Left: Singapore’s three front-line combat types are 
represented here. Both F-5E and A-4SU are 
upgraded versions, while the original F-16 fleet 
has been dramatically enlarged with F-16C/Ds. 
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Skyhawks remain in some numbers, 
equipping two front-line squadrons (Nos 
142 and 145 Squadrons) and a training 
unit in France (No. 150 Squadron). The 
aircraft below serves with No. 142 
(Gryphon) Squadron. TA-4SU two-seat 
trainers, with their two separate cockpits 
(right), are unique to Singapore. 


Above: With the delivery of F-16s, the F-5E fleet was relieved 
of its primary air defence mission, assigned instead to multi- 
role fighter tasks. In the mid-1990s a few aircraft were givena 
tactical camouflage, such as this No. 149 Squadron machine. 
The refuelling probe was added for use with KC-130 tankers. 


Below: No. 144 Squadron performs the F-5 OCU role, for 
which a number of F-5Fs (now upgraded to F-5T) are used. 
Note the instrument hood over the rear cockpit. 


Right: This ‘finger-four’ of 
No. 149 Squadron F-5s 
exhibits a variety of high- 
and low-visibility markings. 


Left: RF-5S TigerEyes fly with No. 141 Squadron. Eight were 
converted locally from standard F-5E fighters with camera 
noses, and further updated to ‘S’ standard with new avionics. 
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No. 145 (Hornet) Squadron. Additional TA-4S 
trainers were also produced. 

Minor modifications were made to some 
aircraft during the 1980s, resulting in the designa- 
tions A-4S-1 and TA-4S-1. Pleased with its 
Skyhawks, the RSAF embarked on a major 
modification programme in the 1980s, the first 
phase of which was the fitment of new turbofans 
to greatly improve the performance of the 
Skyhawk, while reducing fuel-burn figures and 
maintenance times. The Turbo-Union RB.199 
was studied, but in the event the General Electric 
F404-GE-100D was chosen. The first F404- 
engined aircraft took to the air on 19 September 
1986, and these aircraft subsequently began oper- 
ations with No. 143 Squadron in 1988, achieving 
IOC in March 1989. 

The second phase of the upgrade was a major 
avionics modernisation, known as Delphi, which 
introduced a GEC-Marconi 4510 HUD, Litton 
LN-93 ring laser gyro INS, an MED 267 mono- 
chrome cockpit display which allowed the display 
of TV/FLIR imagery and the integration of 
AGM-65 Maverick launch capability. GEC- 
Marconi received the contract for avionics 
integration after US supplier Lear-Siegler had 
been ruled out on the grounds of technology 
transfer difficulties. 

After the avionics programme had been 
completed the aircraft were redesignated A-4SU 
and named Super Skyhawk. The first A-4SUs 
re-entered service with No. 145 Squadron in 
early 1991, leading to full IOC in February 1992. 
This squadron, and No. 142, remain in service 
with the RSAF at Tengah, regularly deploying to 
Australia for exercises. As well as Maverick, the 
A-4SU carries a range of free-fall weapons, and 
has been seen with the GEC-Marconi Atlantic 
FLIR pod. 

Around 70 A-4SU/TA-4SUs are in service. 
Another unit equipped with the type is No. 150 
Squadron (AJT — advanced jet training) in 
France. The ‘Black Knights’ aerobatic display 
team occasionally operates the aircraft, drawn 
from Tengah-based units. It is currently using 
four A-4SUs and two F-16s. Retirement of the 
A-4SU can be expected from around 2003, 
perhaps to be replaced in the short term by 
second-hand F-16s. 


Singaporean Tigers 

As the 1970s wore on, the Hunter force was 
seen as increasingly unable to fulfil its air defence 
mission. By this time the United States was firmly 
entrenched as Singapore’s main arms supplier, 
and the RSAF turned to the Northrop F-5E 
Tiger II to replace the Hunters. In 1979 a 
US$113.2 million contract was placed for the 
supply of 18 F-5Es and three F-5Fs, together 
with 200 AIM-9J Sidewinders as the primary 
armament. The F-5Es arrived swiftly, allowing 
the formation of the first squadron (No. 144) and 
the transfer of the Hunters to the attack role. 

Further deliveries consisted of six F-5Es and 
three F-5Fs between 1981 and 1983, six F-5Es 
and three F-5Fs in late 1985 and five more F-5Es 
between January and August 1989. This last batch 
was compiled from spare parts at the Northrop 
plant rather than on the production line. Two 
hundred AGM-65 Mavericks were ordered to 
provide the F-5Es with a secondary attack capa- 
bility. In June 1985 a second squadron (No. 149) 
was formed at Tengah. Finally, in 1991, another 
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seven F-5Es were acquired from Jordan, raising 
total deliveries to 49. 

In 1989 the RSAF embarked on a major modi- 
fication programme for its F-5E/Fs, performed by 
Singapore Technologies Aerospace at Paya Lebar 
with systems integration being undertaken by 
Israel’s Elbit. One each of the F-5E and F-5F 
were removed from service to act as prototypes 
for the modification, the first of which flew again 
in January 1996. The modification programme 
involves the remanufacture of the forward 
fuselage to incorporate a new cockpit with GEC- 
Marconi HUD, HOTAS controls and two Elbit 
MEDs, and new multi-mode radar in the form of 
the Italian FIAR Grifo F. Many other systems 
were added or modified, including fitment of 
Elisra SPS-2000 radar warning receiver, new 
mission computer and ring laser gyro INS. The 
upgraded aircraft lose one of the cannon, but gain 
the Eidetics aerodynamic improvements, includ- 
ing extended LER X-6 root extensions. The fixed 
inflight-refuelling probe, added in an earlier 
programme, is retained. 

Designated F-5S (single-seat) and F-5T (two- 
seat), the upgraded aircraft first re-entered service 
with No. 144 (Lynx) Squadron at Paya Lebar, 
achieving IOC on 7 January 1998. This unit 
operates the bulk, if not all, of the F-5Ts and acts 
as the type OCU. No. 149 (Shirka) Squadron has 
subsequently re-equipped with the type to com- 
plete the F-5S/T line-up. The type is tasked with 
attack and fighter missions, for which a variety of 
stores is available. AIM-9Js are the stated air-to- 
air armament of the type, but it has often been 
suggested that Singapore has received the Rafael 
Python 3 and Python 4 missiles from Israel, and 
also the Elbit DASH helmet-mounted sight sys- 
tem. No official confirmation has been released. 

Beginning in 1990, eight of the RSAF’s F-5Es 
were converted to RF-5E TigerEye standard, 
replacing the Hunter FR.Mk 74s of No. 141 
Squadron. With assistance from Northrop, STAe 
fitted a camera nose which allows various sensors 
to be carried on a lower pallet, including Texas 
Instruments RS-700 infra-red linescan, and a 
forward oblique KS-87B camera in the chisel 
nose. One cannon was deleted. The eight 
RF-5Es subsequently underwent some of the 
major upgrade programme (obviously minus the 
Grifo radar), emerging as RF-5S TigerEyes. The 
aircraft serve with No. 141 (Merlin) Squadron, 
based at Paya Lebar, where all the RSAF’s F-5s 


are NOW concentrated. 


Air defence modernisation 

During the 1980s the RSAF sought to improve 
its air defence network, chiefly as a result of the 
increased capability of other nations in the 
region. With its tiny landmass and airspace, 
Singapore places inestimable value on early warn- 
ing of impending attacks. To increase the detec- 
tion range of the ground-based radars, the RSAF 
sought an airborne early warning platform, 
settling on the Grumman E-2C Hawkeye. A 
requirement was first issued in 1982, leading to a 
US offer of a downgraded Hawkeye known as 
E-2X. Singapore held out for full-specification 
aircraft and an offer finally was received in mid- 
1984, covering four aircraft for US$437 million, 

Allocated to No. 111 (Hawkeye) Squadron, 
the first pair of E-2s arrived at Tengah in March 
1987, following a period of crew training in the 
United States. The second pair arrived before the 


end of the year. The Hawkeyes initially support- 
ed F-5 operations, but within two years were 
controlling F-16s. 

To relieve the F-5s of their primary air defence 
tasking, allowing them to ‘cascade’ to ground 
attack duties, Singapore chose the General 
Dynamics (now Lockheed Martin) F-16 Fighting 
Falcon. The tiny Asian nation was to have been 
the first customer for the F-16/79 export version, 
featuring a lower-rated, older-technology power- 
plant, for which an order was placed in January 
1985. By mid-year the F-16/79 had been quietly 
shelved following US offers of F100-powered 
F-16A/Bs. 

Eight Fighting Falcons were ordered (with an 
option taken out for 12 more) under the Peace 
Carvin programme, split equally between single- 
and two-seat versions and to Block 15O0CU 
standards. On 10 February 1988 the first was 
handed over at Fort Worth, but the aircraft were 
initially held back in the United States for pilot 
training, operating from Luke AFB, Arizona. 
They finally arrived in Singapore in February 
1990, to begin front-line operations as No. 140 
(Osprey) Squadron at Tengah. One of the 
F-16As was lost in an accident, and the surviving 
seven machines have now gone through the 
Falcon Up structural reinforcement programme, 
carried out by STAe. The US training effort was 
retained, operating at Luke as the 425th Fightér 
Squadron, 56th Fighter Wing, using leased F-16s. 


New-generation ‘Vipers’ 

To meet its need for additional combat aircraft, 
the RSAF continued to weigh the F-16 against 
the McDonnell Douglas F/A-18. At one point it 
was thought that Singapore would standardise on 
the Hornet, but sales were denied by the US 
government on technology transfer grounds. 
Subsequent evaluations of later variants came 
down on the side of the Fort Worth product, and 
on 9 July 1994 the RSAF signed a deal covering 
the supply of the latest F-16C/D Block 52. 

This deal (Peace Carvin II) initially covered 30 
aircraft, comprising 18 F-16C single-seaters and 
12 F-16D two-seaters, powered by the Pratt & 
Whitney F100-PW-229 Improved Performance 
Engine and armed with AIM-9S Sidewinders and 
AIM-7M Sparrows. The F-16Ds are of particular 
interest as they emerged with the ‘fat-back’ 
bulged spine previously seen on some Israeli 
F-16Ds. This provides additional internal space 
for avionics and in the Israeli machines accom- 
modates Elisra SPS-3000 jamming equipment, 
speculatively associated with the defence suppres- 
sion role. 

Prior to Singapore’s first F-16C/D being hand- 
ed over (an event occurring on 9 April 1998), the 
RSAF began leasing 12 USAF F-16C/Ds to 
initiate pilot training on the new type, based at 
Luke AFB. All of the first deliveries from the 
RSAF’s order have also been retained in the US, 
a second squadron forming under the 27th Fight- 
er Wing at Cannon AFB, New Mexico as the 
428th Fighter Squadron. Each of the US-based 
squadrons will have 12 aircraft assigned. 

A third batch of 12 aircraft was ordered under 
Peace Carvin HI (US$350 million, including sup- 
port equipment and training), bringing totals to 
22 F-16Cs and 20 F-16Ds. The first of these was 
handed over on 30 November 1999, with deliv- 
eries to be completed by mid-2000. The Peace 
Carvin III batch are the first F-16 Block 50/52s 
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Above: A Singaporean F-16D lands at Fort Worth after a 
Lockheed Martin test flight. The two-seaters have the 
enlarged spine sported by some Israeli F-16Ds, which may 
suggest a SEAD role. 


Below: A ‘fat-back’ D sits next to a standard aircraft on the 
ramp at Luke AFB, Arizona, where the 425th FS trains 
Singaporean pilots in uncrowded skies. 


Above and below right: No. 140 (Osprey) Squadron operates the F-16A/B from Tengah. The 
original ‘Vipers’ were to Block 15 OCU standard. Singapore has acquired a rangeless ACMI 
telemetry system for fighter training, allowing training exercises to be followed, recorded and 
debriefed with great accuracy. 
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Above: Highly important to 
Singapore’s ability to defend 
itself are the four E-2C 
Hawkeyes of No. 111 
Squadron, operating 
alongside the F-16 
interceptors from Tengah. 


Right: This C-130H, in 
white/grey scheme, joined 
the fleet in 1987. 


No. 122 Squadron is the C-130 operator, flying both transport 
and tanker versions from Paya Lebar. Above is a C-130H, one 
of five in use for transport missions. These regularly operate 
in support of overseas training detachments. Five tankers are 
in use, comprising a single KC-130H (below) and four 
KC-130Bs (right), the latter obtained by the conversion of 
C-130Bs previously in use in the transport role. 
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to be fitted with the flat-panel colour liquid- 
crystal display developed for the European MLU 
and Taiwanese Block 20 aircraft. 

Singapore’s new F-16s are expected to join 
No. 140 Squadron at Tengah, with another 
squadron forming later. They are equipped with 
LANTIRN (also reported as the downgraded 
Sharpshooter) navigation/targeting pods to allow 
the delivery of laser-guided bombs, of which the 
GBU-12 is known to be in service. Other 
weaponry of Israeli origin is almost certain to be 
in use, including Python 3/4 air-to-air missiles. 


Tanker support and transports 

Supporting the fighters is the tanker fleet of 
Lockheed KC-130s, which operates alongside 
transport-configured Hercules with No. 122 
(Condor) Squadron at Paya Lebar. The first 
Hercules were delivered in 1977, consisting of 
two ex-Jordanian and two ex-USAF C-130Bs. In 
early 1980 four new C-130Hs were acquired, 
followed by a KC-130H tanker in 1982 and 
another C-130H in late 1987. The five C-130Hs 
undertake the bulk of the RSAF’s transport 
duties, although one has reportedly been modi- 
fied to perform Sigint work. 

Tankers were first acquired in 1985/86 by the 
process of converting the C-130Bs to KC-130B 
configuration. The first pair was modified by 
Israel Aircraft Industries, while the remaining two 
were converted locally. Equipped with HDUs, 
the four KC-130Bs and single KC-130H can 
support the A-4/F-5 fleet, but cannot refuel the 
F-16s. While the F-16 force remained small and 
dedicated to the air defence of the island, there 
was little requirement for boom-equipped 
tankers, but to match the needs of the much 
larger F-16 force now being assembled (with 
attack taskings and dispersed operations) the 
RSAF sought a suitable tanker. 

After consideration of various types, including 
the Airbus A310, Boeing 767, KDC-10 and an 
IAI/Boeing 707, four Boeing KC-135R 
Stratotankers were ordered under a $500 million 
FMS contract, the first of which was delivered to 
McConnell AFB, Kansas, on 10 September 1999. 
Here the aircraft will be retained for crew train- 
ing, with one due for delivery to Singapore in 
2000. It is expected that two will be kept at 
McConnell for training and two in Singapore for 
operations. Singapore’s KC-135Rs are outfitted 
to the latest standards, incorporating the Pacer 
Crag digital cockpit and Flight Refuelling Mk 32 
underwing HDUs to support the A-4/F-5. 


Republic of Singapore Air Force 


Tengah air base 
No. 111 Squadron 
No, 140 Squadron 


E-2C Hawkeye 

F-16A/B, F-16C/D Fighting Falcon 

No. 142 Squadron —A-4SU/TA-4SU Super Skyhawk 

No. 145 Squadron A-4SU/TA-4SU Super Skyhawk 

‘Black Knights’ aerobatic team draws aircraft from Tengah units — 
currently four A-4SUs and two F-16s 


Paya Lebar air base 
No. 122 Squadron 
No. 141 Squadron 
No. 144 Squadron 
No. 149 Squadron 


C-130H/KC-130B/KC-130H Hercules 
RF-5S TigerEye 

F-5S/F-5T Tiger Il 

F-5S/F-5T Tiger II 


Changi air base 


No. 121 Squadron — Fokker 50UTA, Fokker 50 MPA 
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Augmenting the C-130Hs on transport duties 
are four Fokker 50UTAs (two UTA-As and two 
UTA-Bs) serving with No. 121 (Gannet) 
Squadron at Changi. The first was delivered in 
November 1993. They fly alongside four Fokker 
50MPAs, which serve in the maritime patrol role, 
and a ninth F50 (an MPA) which is allegedly in 
Sigint-gathering fit. The Fokker 50s were 
acquired to replace the RSAF’s first transport 
equipment, which arrived in July 1973 in the 
form of six Short Skyvan 3Ms. Like the Fokkers, 
the Skyvans were also employed in the maritime 
patrol role. The FSOMPA Maritime Enforcer 
Mk 2s feature a comprehensive sensor suite, 
including 360° search radar,FLIR, ASQ-504(V) 
internal MAD and UYS-503 sonobuoy data 
processing suite, and can carry AGM-84 Harpoon 
anti-ship missiles on wing hardpoints. 


Rotary-wing assets 

No. 120 Squadron was established as Singa- 
pore’s first helicopter squadron at Seletar, operat- 
ing four Aérospatiale Alouette IIs for SAR and 
utility, with three more subsequently received. In 
1977 the Bell UH-1H was ordered and the 
Alouettes were disposed of to Malaysia in 1978. 
The initial ‘Huey’ buy amounted to 17 UH-1Hs 
and three Bell 212s, the latter for SAR work, and 
was augmented over the following years by 
several more batches. Among these was a batch of 
30 ex-US Army UH-1Bs, of which 20 were 
made serviceable. Additional aircraft included six 
Agusta-Bell AB 205s. No. 120 Squadron still flies 
the UH-1H/AB 205, with over 30 on strength. 
A detachment for training is maintained in 
Brunei. 

Singapore turned to France for the next round 
of helicopter acquisitions, purchasing AS 350B 
Ecureuils from Aérospatiale for training with No. 
123 (Sunbird) Squadron and a batch of 22 AS 
332M Super Pumas in 1985. In 1991 20 AS 
550A2/C2s were received, equipping No. 124 
(for training) and allowing the reformation of 
No. 123 in the armed scout role, with AS 
550C2s equipped with the HeliTOW system and 
AS 550A2s with GIAT M261 20-mm cannon 
and CRV-7 rocket pods. The AS 350Bs were 
then reassigned to No. 124 Squadron to fly on 
training missions. The Super Puma force was 
augmented from 1995 by the delivery of 14 AS 
532UL Cougars. Super Pumas and Cougars now 
serve together in No. 125 Squadron, performing 
transport and SAR tasks. No. 126 Squadron is the 
type training unit, recently dispatched to Oakey 


Sembawang air base 

No. 120 Squadron —_ Bell UH-1H, Agusta-Bell AB 205 
Detachment in Brunei 

No. 123 Squadron AS 550A2/C2 Fennec 

No. 124 Squadron AS 550A2/C2 Fennec 

No. 125 Squadron AS 332M Super Puma, AS 532UL Cougar 

No. 127 Squadron — CH-47D Chinook 


Overseas training establishments 

Oakey, Queensland AS 332M, AS 532UL 
No. 126 Squadron 

RAAF Pearce, Western Australia SIAl-Marchetti $.211 
No. 130 Squadron 

Cazaux AB, France 
No. 150 Squadron 

Luke AFB, Arizona F-16C/D Fighting Falcon 
425th Fighter Squadron,56th Fighter Wing 

Cannon AFB, New Mexico F-16C/D Fighting Falcon 
428th Fighter Squadron, 27th Fighter Wing 

McConnell AFB, Kansas KC-135R Stratotanker 

Grand Prairie, Texas CH-47D Chinook 
Dallas Army Aviation Support Facility 


A-4SU/TA-4SU Super Skyhawk 





in Australia. In addition to its training role, No. 
126 provides airlift support to Singaporean army 
exercises in Australia. 

For heavylift operations the RSAF opted for 
the Boeing CH-47D Chinook, six being ordered 
in April 1994 for service with No. 127 (Prancing 
Horse) Squadron. In addition to a combat role, 
the Chinooks also augment the SAR effort and 
are available to the civilian authorities. In August 
1999 the first of six CH-47SDs for Singapore 
flew at the Boeing factory, the SD being an 
upgraded model with ‘glass’ cockpit and long- 
range ‘saddle’ tanks. A training facility has been 
established in Texas to support both the CH-47D 
and SD. By the end of 1999 the CH-47SD buy 
had been raised to eight, for a total of 14 
Chinooks. 


Battlefield helicopter 

In June 1999 the RSAF confirmed its $620 
million order for eight Boeing AH-64D Apaches, 
and an option for 12 more. This was the unsur- 
prising outcome of a competition which had 
involved several types, including the Denel 
Rooivalk, Agusta A 129 and Eurocopter Tiger. 
The Apaches are to be deliveredinitially without 
Longbow radar,although the APG-78 sensor has 
been cleared for release to Singapore, but will 
come with an extensive package of 216 AGM- 
114K Hellfire II laser-guidedweapons, 9,120 
Hydra 70 rockets, spare engines and spare 
systems. They are due to enter service in 2002, 
and Singapore will become the first nation in the 
region with genuine attack helicopters at its dis- 
posal. 


Training programme 

In 1971 re-equipment of the Changi-based 
primary training unit, No. 150 Squadron, began 
with the SIAI-Marchetti (now Aermacchi) 
SF.260MS, of which 16 were acquired. They 
allowed the Cessnas and Airtourers to be trans- 
ferred to the civil government-run flying club at 
Seletar, which uses the No. 151 ‘shadow’ 
squadron number. Twelve armed SF.260WS 
Warriors were delivered in two batches from 
1979, able to undertake light weapons training. 
The SF.260s served until the late 1990s, when 
they, too, were transferred to No, 151 Squadron 
at Seletar, operated as government-owned flying 
club. Flight screening and initial training is now 
undertaken under contract by British Aerospace 
Flight Training Australia, which runs a facility at 
Tamworth, New South Wales, equipped with 
CT-4B Airtrainers. 

Basic training is accomplished using 29 SIAI- 
Marchetti (now Aermacchi) S.211 jet trainers 
based at RAAF Pearce in Western Australia. 
S.211s were bought to replace No. 130 
Squadron’s Strikemasters and No. 131’s T-33s, 
the final Shooting Star being retired in 1987. The 
§.211 order was announced in late 1983, cover- 
ing 10 orders and 20 options (later exercised). 
The first six aircraft were built in Italy, but the 
remaining 24 were constructed in Singapore from 
kits. In 1993 the two S.211 squadrons were 
amalgamated into No. 130, prior to their move 
overseas to RAAF Pearce, from where the 
students can enjoy their instruction in relatively 
unrestricted airspace and fine weather. Initial 
rotary-wing training is accomplished at 
Sembawang by No. 124 Squadron using the 
AS 550 Fennec. 


Above: No. 121 Squadron flies 
the Fokker 50UTA 
(illustrated) in the transport 
role and F50MPA for 
maritime patrol duties. 


Further moves overseas have been made by the 
advanced helicopter training course, with 
No. 126 Squadron taking its Super Puma/ 
Cougars to Oakey, where the first arrived on 
1 September 1998, and the transferral of A-4 
tactical/weapons training to Cazaux in France in 
May 1998, establishedas the ‘new’ No. 150 
Squadron following the disbandment of the 
Seletar-based SF.260 unit. 

In conjunction with the previously mentioned 
F-16 training orgar ion, the United States 
hosts small detachments to train crews for the 
Boeing 135R (McConnell AFB, Kansas) and 
Boeing -47D/SD (Grand Prairie, Texas). 

In addition to its aircraft, the RSAF also 
manages the ground air defence network (SADA 
— Singapore Air Defence Artillery), although 
operational control is exercised by the army. 
Sings herited an excellent air defence 

>m from the RAF, including a main air 
nce radar at Bukit Gombat, which was 
turned over to No. 201 Squadron, RSAF, and 28 


Below: AS 332M Super 
Pumas undertake the SAR 
role. This one wears No. 126 
Squadron badge, seen before 
the unit’s move to Oakey. 


Above: No. 120 Squadron’s 
‘Hueys’ are the longest- 
serving helicopters in the 
RSAF. The fleet includes 
UH-1Hs and AB 205s. 
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Bloodhound Mk 2 sites, which were transferred 
from No. 33 Squadron, RAF, to No. 170 
Squadron in January 1970. Further SAM acquisi- 
tions included British Aerospace Rapier Blind- 
fire, Raytheon MIM-23 Improved Hawk, Bofors 
RBS70 and Euromissile Mistral. 


Future procurement 
As well as the orders currently placed or under 


delivery ore has stated requirements for a 


thought to be the front-runner. The 


country is also in the market for a state-of-the-art 
fighter. Eurofighter’s Typhoon, the F-16 Block 


C-130] 


60 and Dz ale appear to be the most 
likely candidates, although other types cannot be 
ruled out.To replace the A-4s the JSF is the most 
likely candidate, Singapore having ‘bought in’ to 
the programme in an observer status. Singapore’s 
name has even been loosely linked with the 
F-22 for the time when the Raptor is released for 
export. 


Below: Mobility for the army 
is the primary role of the 
Super Puma/Cougar fleet, 
flying with Nos 125 and 126 
Squadrons. 
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Below: The AS 550 flies with Nos 123 and 124 
Squadrons in both training and armed scout roles. 


Left: RSAF advanced training is undertaken overseas 
at RAAF Pearce. The SIAI-Marchetti S.211 has served 
Singapore well, flying with No. 130 Squadron. 


For many years basic training has been 
accomplished by No. 150 (Falcon) Squadron’s fleet of 
SIAI-Marchetti SF.260MS. 


The Hawker Hunter, Singapore’s first combat jet, is 
fondly remembered by many in the RSAF, and 
several have been saved. This aircraft stands on the 
gate at Paya Lebar. 
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Mirage III: 144, 152 
Mirage IIIBS/CS/DS: 6 
Mirage II|O(F): 144 
Mirage IIIRS: 6 
Mirage IIIS: 5, 6 
Mirage 2000: 10, 33, 48, 146 
Mirage 2000-5 Mk 2: 13 
Mirage 2000CG: 34 
Mirage Elkan: 13 
Mirage F1: 33, 35 
Mirage F1C; 31 
Mirage F1EDA: 35 
Dauphin 2, AS 365F/N (see 
Aérospatiale) 
de Havilland 
DH.106 Comet 4: 123 
Sea Hornet: 99 
Sea Vixen: 98, 100 
Sea Vixen FAW.Mk 2: 100 
de Havilland Canada 
CC-115 Buffalo: 13 
DHC-1 Chipmunk: 144 
DHC-4 Caribou: 25, 144, 146, 147, 148 
Denel Rooivalk CSH-2:; 150 
Desert Falcon, F-16 Block 60 (see 
Lockheed Martin) 
Devonshire, HMS: 76 
DH.106 Comet 4 (see de Havilland) 
DHC-1 Chipmunk (see de Havilland 
Canada) 
DHC-4 Caribou (see de Havilland 


Canada) 
E 


E-2C Hawkeye 2000 (see Northrop 
Grumman) 
E-2 Hawkeye (see Northrop Grumman) 
E-3 AWACS (see Boeing) 
E-8C J-STARS (see Boeing/Northrop 
Grumman) 
EA-6B Prowler (see Northrop Grumman) 
Eagle, F-15/D (see Boeing/McDonnell 
Douglas) 
Eagle, HMS; 99, 100 
East Germany 
Air Force (LSK/LV - Luftstreitkrafte und 
Luftverteidigung der Deutschen 
Demokratischen Republik): 134 
EC-18B (see Boeing) 
EC-130E/J (see Lockheed Martin) 
EC 135 (see Eurocopter) 
EC-135/N (see Boeing) 
EC-137D (see Boeing) 
EC 635 (see Eurocopter) 
Ecureuil, AS 350B (see Aérospatiale) 
Ecureuil, AS 350B (see Eurocopter) 
Ecureuil, AS 355 (see Eurocopter) 
F-18 (see Boeing/McDonnell Douglas) 
F2000 (see Eurofighter) 
gypt 
Air Force: 134 
H 101 (see EH Industries) 
H 101 (see Westland/Agusta) 
H 101 Merlin HC.Mk 3 (see GKN 
Westland) 
H Industries 
CH-149 Cormorant: 13 
EH 101: 13, 90 
ectra, L-188 (see Lockheed) 
kan, Mirage (see Dassault) 
Elliot, USS: 115 
EMB-145SA (see EMBRAER) 
EMBRAER 
EMB-145SA: 12 
ERJ-145: 150 
Emperor, HMS: 98 
English Electric 
Canberra: 67 
Lightning: 98 
Lightning F.Mk 6: 152 
EP-3 Orion (see Lockheed Martin) 
ERJ-145 (see EMBRAER) 
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Eurocopter 

AS 350B Ecureuil: 9 

AS 355 Ecureuil: 150, 151 
AS 355N Twin Squirrel: 12 
AS 532 Cougar: 58 

EC 135: 6 

EC 635: 6 

HKP 10 (AS 332M1 Super Puma): 55, 

56, 57, 58, 58, 59 

Tiger: 6 
Eurofighter 

EF2000: 5 

Eurofighter: 7, 86, 89 
Typhoon: 4, 5 

Exercise 

Argonaut: 16-23 

Bright Star 99: 16-23 
Brilliant Star: 99 
Co-operative Change ‘98: 45 
Frysian Flag '99: 4 

Hot Funnel: 87 

Ocean Wave: 99 

Okean (Ocean): 112 

Pean: 100 

Plyos (River Pool): 111 


F 


F1, Mirage (see Dassault) 
F-4 Phantom (see Boeing/McDonnell 
Douglas) 
F-5 (see Northrop Grumman) 
F-5E/F (see Northrop Grumman) 
F-14/A/B Tomcat (see Northrop 
Grumman) 
F-15/D Eagle (see Boeing/McDonnell 
Douglas) 
F-15E Strike Eagle (see Boeing/ 
McDonnell Douglas) 
F-16 (see Lockheed Martin) 
F-18 Hornet (see Boeing/McDonnell 
Douglas) 
F-21 Kfir (see IAl) 
F-22 Raptor (see Lockheed Martin) 
F27M-200MPA (see Fokker) 
F28 Fellowship (see Fokker) 
F-104S (see Alenia) 
-104 Starfighter (see Lockheed Martin) 
-111 (see Lockheed Martin) 
406 Vigilant SURMAR (see Reims 
Aviation) 
F/A-18C/D Hornet (see Boeing/ 
McDonnell Douglas) 
FA-18E/F Super Hornet (see Boeing/ 
McDonnell Douglas) 
Fairey 
Flycatcher: 99 
Fulmar: 98 
Falcon (see Dassault) 
FCBA (see Future Carrier-Borne Aircraft) 
Fearless, HMS: 16, 18, 21 
Fellowship, F28 (see Fokker) 
‘Fencer’ (see Sukhoi Su-24) 
Fennec, AS 550/A2/C2 (see 
Aérospatiale) 
Fighting Falcon, F-16 (see Lockheed 
Martin) 
First-generation Harrier 
Operators: 98-101, 98-101 
‘Fishbed’ (see Mikoyan MiG-21) 
‘Fishbed-L/N’ (see Mikoyan MiG-21bis) 
‘Flagon-F' (see Sukhoi Su-15TM) 
‘Flanker/Flanker-B' (see Sukhoi Su-27) 
‘Flogger’ (see Mikoyan MiG-23) 
Flycatcher (see Fairey) 
FMA Pucara: 67 
Fokker 
50MPA Maritime Enforcer Mk 2: 156, 
157 
50UTA: 156, 157 
F27M-200MPA: 5 
F28 Fellowship: 148, 149 
Folland Gnat: 152 
Forsvarsmaktens 
Helikopterflottilj - Swedish 
Defence Helicopter Wing: 
54-59, 54-59 
Fort Austin, RFA: 16 
Fort George, RFA: 16, 21 
‘Foxhound’ (see VPK MAPO/Mikoyan 
MiG-31E) 
FRC (see Future Rotor Craft) 
‘Frogfoot’ (see Sukhoi Su-25TK) 
FTA (see Future Transport Aircraft) 
Fuerza Aérea Nicaragiiense: 52-53, 
52-53 
‘Fulcrum’ (see VPK MAPO/Mikoyan 
MiG-29K) 
‘Fulcrum/-A' (see MIG-MAPO MiG-29) 
Fulmar (see Fairey) 
Furious, HMS: 98 
Future Carrier-Borne Aircraft (FCBA): 89 
Future Rotor Craft (FRC): 18, 19 
Future Transport Aircraft (FTA): 4, 5 


G 


GJII/V, Gulfstream (see Gulfstream 
Aerospace) 

G115E Tutor (see Grob) 

G.222 (see Aeritalia) 

Galaxy, C-5 (see Lockheed Martin) 
Gazelle (see Aérospatiale/Westland) 
General Atomics RO-1A Predator: 14 
George Washington, USS: 123 
GKN Westland 

EH 101 Merlin HC.Mk 3: 7 

Merlin: 19 

SH-14D Lynx: 5 
GKN Westland/Boeing Helicopters 
WAH-64D Apache: 19, 20, 22, 23 
WAH-64D Longbow Apache: 7 
Global Express (see Bombardier) 
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Globemaster III, C-17A (see Boeing/ 
McDonnell Douglas) 
Gloster Sea Gladiator: 99 
Gnat (see Folland) 
Goshawk, T-45 (see McDonnell 
Douglas/BAE Systems) 
Gripen, JAS 39 (see Saab) 
Gripen, JAS 39/B (see Saab/BAE 
Systems) 
Grob G115E Tutor: 7 
Grumman 
Hellcat: 98 
HU-16 Albatross: 148 
Gulfstream Aerospace 
Gulfstream V: 14 
Gulfstream G.lll: 8, 9 
Gulfstream G.IV: 9 
Gulfstream G.|V-SP: 9 
Gzhel’, M-101T (see Myasischchev) 


H-5 (see Harbin) 


HAL 
Chetak (Alouette III): 101 
Kiran Wl: 101 


‘Halo’ (see Mil Mi-26) 

Handley Page Herald 401: 144, 146 

Hang Tuah: 150 

Hansa, \NS: 101 

Harbin 

H-5: 44, 50, 102-107, 102, 103, 

105-107 

HJ-5: 44, 102, 104 

HZ-5: 103 

Harrier (see BAE Systems) 

Harrier/I|, AV-8B (see McDonnell 
Douglas/BAE Systems) 

Harrier GR.Mk 7 (see BAE Systems/ 

McDonnell Douglas) 
Harrier T.Mk 10 (see BAE Systems/ 
McDonnell Douglas) 

Hawk (see BAE Systems) 

Hawker 

Hunter: 152, 154, 157 

Hunter FGA.Mk 74: 152 

Hunter FR.Mk 74A: 152, 154 

Hunter T.Mk 8M: 64, 100 

Hunter T.Mk 75A: 152 

Nimrod: 98, 99 

Osprey: 98 

P.1127: 62, 64, 85 

P.1154: 64 

Sea Fury: 99 

Sea Hurricane: 98, 99 

Hawker (Armstrong Whitworth) Sea 

Hawk: 98, 99, 100, 101 

Hawkeye, E-2 (see Northrop Grumman) 

Hawkeye 2000, E-2C (see Northrop 
Grumman) 

‘Haze-A' (see Mil Mi-14PL) 

HC-130 (see Lockheed Martin) 

‘Helix-A’ (see Kamov Ka-27PL) 

Hellcat (see Grumman) 

Herald 401 (see Handley Page) 

Hercules, C-130 (see Lockheed Martin) 

Hercules |, C-130J-30 (see Lockheed 
Martin) 

Hermes, HMS: 18, 63, 67, 67, 68, 87, 
99, 100, 101 

‘Hind’ (see Mil Mi-24/25) 

‘Hip’ (see Mil Mi-8) 

‘Hip-H’ (see Mil Mi-17) 

HJ-5 (see Harbin) 

HKP 3B/C (see Agusta-Bell AB 204B) 

HKP 4 (see Kawasaki KV-107-1 1-15) 

HKP 5B (see Schweizer 300C) 

HKP 6A/B (see Agusta-Bell AB 206B) 

HKP 9A (see MBB BO 105CB-3) 

HKP 10 (see Eurocopter AS 332M1 
Super Puma) 

HKP 11 (see Agusta-Bell AB 412HP) 

HMS Ocean in Bright Star 99 - 
Exercise Argonaut: 16-23, 
16-23 

‘Hoplite’ (see Mil Mi-2) 

‘Hormone’ (see Kamov Ka-25) 

‘Hormone-A' (see Kamov Ka-25PL) 

Hornet (see Boeing/McDonnell Douglas) 

‘Hound’ (see Mil Mi-4) 

HU-16 Albatross (see Grumman) 

Huey Il, UH-1HP (see Bell Helicopter 
Textron) 

Hunter (see Hawker) 

Hunting-Percival Provost: 144 

HZ-5 (see Harbin) 


Al 

Dagger: 60, 67 

F-21 Kfir: 138 

Kfir C2/TC2: 11, 11 

MiG-21-2000: 38, 50 

AK-52W (see Aerostar) 

AR-93/A/B (see Avioane Craiova) 

|AR-99 Soim (see Avioane Craiova) 

AR Brasov SOCAT Puma: 48 

|-18 et seq (see Ilyushin) 

Illustrious, HMS: 64, 73-74, 84, 84, 85, 
87, 90, 98, 99, 100, 100 

lyushin 

1-18A: 118, 120, 129 

1-18 ABCP: 133 

|-18B: 108, 130, 130, 132 

I-18B (VIP): 132 

I-18 ‘Coot’: 108-135, 114, 117, 134, 
135 

\-18D: 114, 114, 116, 118, 120-123, 
126, 128, 129, 131-135, 133, 135 

\-18D-36 Bizon (izdeliye 36): 109, 111, 
121, 121, 122, 132 

I-18D/F (SCD): 134 








-18D (Med): 132 
-18DORR: 118, 127 
-18D (VIP): 132, 133, 134, 135, 135 
-18GrM: 135 

I-18]: 123 

-18LL: 131 

-18P: 131 

-18REO: 131, 131 
-18S: 108 

-18S|IP: 120,120 
-18SL: 125 

-18S Salon: 114, 114 
-18T: 118 





-18TD: 118, 118, 132 
-18 Tskylon: 116, 116 
-18USh; 128, 128 
8V: 114, 118, 118, 122, 128-135, 
130, 131, 135 
18V/F (SCD): 134 
8V (VIP): 132, 133, 134, 135, 135 
8Ye: 131, 131, 132, 135 
-18Ye (VIP): 134, 135 
-20 ‘Coot-A’: 108, 118, 119, 120, 133 
-20M ‘Coot-A’ (izdeliye 17): 108, 109, 
109-111, 118-120, 119, 130, 
132, 133 
-20RT: 111, 120, 120, 130, 132, 133 
-22 ‘Coot-B': 108, 109, 111, 118, 
121-122, 132, 132, 133 
-22M-11 Zebra (izdeliye 40): 108, 109, 
111, 119, 121, 121, 122, 122, 
132, 132, 133 
-24N: 118, 120, 120 
-28 ‘Beagle’: 44, 102, 103, 106, 118 
-38 Korshun-M: 128 
-38 ‘May’ (izdeliye 8): 6, 108-117, 
108, 112, 113, 115, 116, 
121-129, 122-128, 133, 133, 
134, 134 
-38M/MZ ‘May’: 127, 127 
-62 ‘Classic’: 121, 125, 134 
-62M ‘Salon’: 128, 134 
-76: 121, 129 
-76MD ‘Candid-B’: 120, 131 
-78/\I-78M ‘Midas’: 131 
-96-300: 128 
SL-18A: 129 
SL-18D: 129, 129, 130, 131 
SL-18I: 129, 129, 131 
SL-18P: 127, 129, 129, 130, 130 
SL-18V: 117, 129, 129 
SP-T18l: 129, 129 
llyushin I-18 family - Military 
Variants: 108-135, 108-135 
llyushin II-18 family - Operators: 
132-135, 132-135 
implacable, HMS: 99 
India 
Navy: 94-96, 101, 134 
Indomitable, HMS: 100 
International, A 129 (see Agusta/IAl) 
Intrepid, HMS: 18 
Invincible, HMS: 61, 64, 67, 68, 69, 82, 
83, 84, 87, 91, 99, 100 
‘Invincible'-class carrier: 88 
IPTN NAS-332 Super Puma: 148 
IPTN/Airtech CN.235: 147, 148 
Iroquois, UH-1H (see Bell) 
Islander, BN-2 (see Pilatus Britten- 
Norman) 


J 


Jaguar (see SEPECAT) 

Jaguar International (see SEPECAT/BAE 
Systems) 

JAS 39/B Gripen (see Saab/BAE 
Systems) 

JAS 39 Gripen (see Saab) 

‘Jason'-class Landing Ship Logistic: 17 

Jayhawk, T-1 (see Raytheon) 

Jebat: 150 

Jet Provost T.Mk 52A (see BAC) 

John F. Kennedy, USS: 4, 17 

Joint Strike Fighter (JSF): 5, 89, 90, 94, 
157 


K: 

Ka-25 et seq (see Kamov) 

Kaman SH-2G Super Seasprite: 150 
Kamov 

Ka-25 ‘Hormone’: 122 

Ka-25PL ‘Hormone-A’; 113, 123 
Ka-27PL ‘Helix-A’: 113 

Ka-27PS: 10 

Ka-28: 101 

Ka-31RLD: 10 

Ka-50-2: 6 

Kanimbla, HMAS: 26 

Kasturi: 150 
Kawasaki 

HKP 4 (KV-107-11-15): 54, 58, 59 
HKP 4B/D (KV-107-11-15): 54, 56 

HKP 4C (KV-107-11-15): 54, 56, 58-59 
Kazakhstan 

Air Force: 132 

KC-130B/H/J (see Lockheed Martin) 
KC-135 (see Boeing) 

KF-16C/D (see Lockheed Martin) 

Kfir (see IAI) 
Kilauea, USS: 26 
King Air 200T (see Raytheon) 
King Cobra, AH-1Z (see Bell Helicopter 

Textron) 
Kiowa (see Bell Helicopter Textron) 
Kiowa Warrior, OH-58D (see Bell 
Helicopter Textron) 

Kiran I/ll (see HAL) 

Komsomolets, SNS: 115 
Korshun-M, II-38 (see Ilyushin) 
KV-107-11-15 (HKP 4) (see Kawasaki) 














L-29 (see Aero) 
L-39 (see Aero) 
L-100-30 Hercules (see Lockheed 
Martin) 
L-159 (see Aero) 
L-188 Electra (see Lockheed) 
L-1011 TriStar (see Lockheed Martin) 
Labrador, CH-113 (see Vertol) 
Lancer, MiG-21 (see Aerostar) 
Lekiu: 150 
‘Lekiu'-class frigate: 150 
Lesbos, HS: 17 
Letov S-102: 44 
Lightning (see English Electric) 
Lockheed 
L-188 Electra: 108, 123 
T-33 Shooting Star: 152, 156 
Lockheed Martin 
C-5 Galaxy: 13-14, 26 
C-130B: 155, 156 
C-130E: 25, 26 
C-130H: 25, 25, 146, 147, 148, 155, 
156 
C-130H-30: 145, 147, 148 
C-130 Hercules: 67, 68, 81, 144, 147, 
147, 148, 150 
C-130H-MP: 145, 146, 148 
C-130J: 5, 13, 25-26, 157 
C-130J-30 Hercules II: 9 
C-130J-30 Hercules C.Mk 4: 7-8 
C-130K Hercules: 7 
C-130K/J Hercules C.1/3/4: 7 
C-130T: 145, 148 
C-141B StarLifter: 14, 15 
C-141C: 15 
C-141C-Minus: 15 
EC-130E (RR) Rivet Rider: 13 
EC-130E (SH) Senior Hunter: 13 
EC-130J: 13, 14 
EP-3 Orion: 26 
F-16/79: 154 
-16A/B: 5, 12 
-16A/B Block 150CU: 154, 155, 156 
-16 Block 50: 34 
-16 Block 60 Desert Falcon: 9 
-16C: 4, 9, 37, 43 
6C Block 30: 14 
6C Block 40: 9 
6C Block 50: 8, 14, 34 
6C Block 52: 154 
6C/D: 14, 153 
6C/D Block 40: 9 
6C/D Block 50; 15 
6C/D Block 50/52: 154, 156 
6C/D Block 50 Plus: 4, 5 
F-16C/D Block 60: 4, 5 
F-16D Block 52; 154, 155 
F-16 Fighting Falcon: 14, 33, 34, 37, 
43, 48, 144, 153, 154, 156 
F-22 Raptor: 15, 157 
F-104 Starfighter: 33 
F-111: 26, 144 
HC-130: 116 
KC-130B/H: 155, 156 
KC-130J: 14 
KF-16C/D: 11 
L-100-30 Hercules: 9 
L-1011 TriStar: 9 
P-3B Orion: 12 
P-3C-Il: 5 
P-3K Orion: 12 
P-3 Orion: 123, 125, 127 
RF-111C:; 11, 26 
SR-71A/B: 15 
rriStar: 33 
TriStar K.1/KC.1/C.2/A: 7 
WC-130J: 13, 13 
Longbow Apache, AH-64D (see Boeing 
Helicopters) 

Longbow Apache, WAH-64D (see GKN 
Westland/Boeing Helicopters) 
LongRanger, 206L-4 (see Bell Helicopter 

Textron) 
Lynx, SH-14D (see GKN Westland) 
Lynx (see Westland) 
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M-101T Gzhel’ (see Myasischchev) 
‘Madge’ (see Beriev Be-6) 
Mahawangsa: 150 
‘Mail’ (see Beriev Be-12 Chaika) 
‘Mainstay' (see Beriev A-50) 
Malaysia 
Army Air Corps (Tentara Darat Diraja 
Malaysia - TDDM): 150 
Royal Malaysian Air Force (Tentara 
Udara Diraja Malaysia - TUDM): 
143-150 
No. 1 Air Division: 144, 148 
Nos. 2,3 & 4 Air Divisions: 144 
Royal Malaysian Navy 
Naval Air Arm (Tentara Laut Diraja 
Malaysia —- TLDM): 150 
Royal Malaysian Police (Polis Diraja 
Malaysia — Air Wing): 150 
Manoora, HMAS: 26 
Marikh: 150 
Maritime Enforcer Mk 2, 50MPA 
(Fokker) 
‘May’ (see Ilyushin II-38 (izdeliye 8)) 
MB.326 (see Aermacchi) 
MB-339A (see Aermacchi) 
MBB 
BO 105CB4: 5 
HKP 9A (BO 105CB-3): 55, 55, 56, 57, 
57, 58 
McDonnell Douglas aircraft (see 
Boeing/McDonnell Douglas) 
McDonnell Douglas/BAE Systems 
AV-8B Harrier: 14 





INDEX 





AV-8B Harrier Il: 8, 19, 22, 62, 66, 79, 
81 
AV-8C: 96, 97 
T-45 Goshawk: 14, 29 
YAV-8B: 96 
MD3-160 AeroTiga (see SME 
Aerospace) 
Merlin (see GKN Westland) 
MEI (1.44) (see Mikoyan) 
MH-53E (see Sikorsky) 
MH-60G/K (see Sikorsky) 
‘Midas’ (see Ilyushin |I-78/M) 
Midway, USS: 113 
Mi-2 et seg (see Mil) 
MiG-15 — MiG-23 (see Mikoyan) 
MiG-21-93 (see VPK MAPO/Mikoyan) 
MiG-21-2000 (see IAI) 
MiG-21 Lancer (see Aerostar) 
MiG-29 (see MIG-MAPO) 
MiG-29/izdeliye 9.14 (see VPK MAPO/ 
Mikoyan) 
MiG-29K ‘Fulcrum’ (see VPK MAPO/ 
Mikoyan) 
MiG-29SMT/UBT (see VPK MAPO/ 
Mikoyan) 
MiG-31 (see VPK MAPO/Mikoyan) 
MiG-AT (see VPK MAPO/Mikoyan) 
MIG-MAPO 
MiG-29 ‘Fulcrum’: 33, 37, 43, 44, 48, 
51,117, 122, 132, 143, 144-146, 
150 
MiG-29 'Fulcrum-A’; 37 
MiG-29KS: 10 
MiG-29N: 143, 144, 146, 148 
MiG-29NUB: 143, 144, 148 
MiG-29SD: 146 
MiG-29UB: 82 
Mikoyan 
MEI (1.44): 25 
MiG-15bis: 44 
MiG-15UTI: 44 
MiG-17/P/PF: 44 
MiG-19PM: 44 
MiG-21bis ‘Fishbed-L/N': 38, 40, 49, 
50, 5 
MiG-21 ‘Fishbed’: 4, 10, 25, 36, 37, 39, 
40, 41, 44, 46, 48, 50, 51, 139 
MiG-21M: 38 
MiG-21M/MF: 39, 40, 47, 49, 51 
MiG-21UM: 38, 40 
MiG-21UM/US: 51 
MiG-23 'Flogger’: 44, 122, 139 
MiG-23MF: 37 
Daal 38, 39, 40, 47, 49, 51 
il 
Mi-2 ‘Hoplite’: 131 
Mi-4 ‘Hound’: 126 
Mi-8 ‘Hip’: 52, 117 
Mi-8S: 19 
Mi-14: 6 
Mi-14PL ‘Haze-A’: 123 
Mi-17 ‘Hip-H': 7, 52, 52, 148 
Mi-24: 7 
Mi-24/25 ‘Hind’: 52 
Mi-26 ‘Halo’: 131 
Mi-28; 56 
Mi-35: 144 
Military Aviation Review: 4-15, 
4-15 
Mirage (see Dassault) 
Mobile Bay, USS: 26 
Model 234MLR (see Boeing 
Helicopters) 
‘Moss’ (see Tupolev Tu-126) 
MQM-107 (see Raytheon) 
Musytari. 150 
Mutiara: 150 
MV-22/A Osprey (see Bell/Boeing) 
Myasischchev M-101T Gzhel': 25 


NAH-64D Apache (see Boeing/ 
McDonnell Douglas Helicopters) 
NAS-332 Super Puma (see IPTN) 
Navy Lynx (see Westland) 
NFH/NH-90 (see NH Industries) 
NH Industries 
NFH-90: 4, 5 
NH-90: 4, 5 
Nicaragua 
Air Force (Fuerza Aérea Nicaragliense): 
52-53 
Nimrod (see BAE Systems) 
Nimrod (see Hawker) 
Nit’, An-24LR (see Antonov) 
NKC-135E (see Boeing) 
North Atlantic Treaty Organisation 
AIRCENT (Allied Air Forces Central 
Europe): 30-35 
North Korea 
Air Force: 134 
Northrop Grumman 
B-2A: 14 
E-2: 150 
E-2C Hawkeye: 154, 155, 156 
E-2C Hawkeye 2000: 14 
E-2X Hawkeye: 154 
EA-6B Prowler: 4, 4 
F-5; 143, 153, 154, 156 
B: 144, 145 
F-5E/F Tiger II: 11, 136-141, 136-141 
F-bE/F Tigre Ill: 13 
F-5E Tiger |l: 140, 144, 145, 146, 148, 
152, 153, 154 
F-5F Tiger Il: 138, 144, 145, 146, 148, 
152, 154 
F-5S/T: 154, 156 
F-14A Tomcat: 113 
F-14B Tomcat: 4 
F-14 Tomcat: 141 
RF-5E TigerEye: 144, 146, 148, 152, 
154 














. 


159 


INDEX 


SS SS a SS SS SEE ES SES Ee Sa SEES SS ee ee 


RF-5E TigerGazer: 10 
RF-5S TigerEye: 153, 154, 156 
RF-5 TigerEye: 143 
T-38 Talon: 29 
North Yemen 
Yemen Arab Republic Air Force: 135 
Nuri, S-61/A-4 (see Sikorsky) 


O 


Ocean, HMS: 16-23, 16, 17, 19, 20, 
21 


OH-58D Kiowa Warrior (see Bell 
Helicopter Textron) 

One-Eleven (see BAC) 
O/OA-37 (see Cessna) 
Operation 

Allied Force: 14, 15 

Bolton 1: 91 

Corporate: 67, 87, 99 
Deliberate Force: 84 

Deny Flight: 82, 99 

Just Cause: 15 

Musketeer: 100 

Sharp Guard: 82 

Southern Watch: 8, 87, 88, 90 
Stabilise: 25-26 

Torch: 99 

Urgent Fury: 15 
Orion (see Lockheed Martin) 
Osprey, C\V-22 (see Bell/Boeing) 
Osprey, MV-22/A (see Bell/Boeing) 
Osprey (see Hawker) 
OV-10 (see Rockwell) 


P 


P-3 (see Lockheed Martin) 
P.1127 (see Hawker) 
P.1154 (see Hawker) 
PA-18 Super Cub (see Piper) 
PA-28-235 Cherokee (see Piper) 
Pacific Aerospace CT-4B Airtrainer: 156 
Panavia 
Tornado: 33, 76, 98, 100, 146 
Tornado ADV: 144 
Tornado ECR: 31 
Tornado F.Mk 3: 4, 7, 30, 31, 33 
Tornado GR.1/4: 7 
Tornado GR.Mk 4: 89 
Tornado IDS: 4, 8, 32, 144 
Tornado ITECR: 33 
‘Past into Present’ - Romania‘s 
Harbin H-5s: 102-107, 102-107 
Pave Hawk, MH-60G (see Sikorsky) 
PC-6 Turbo-Porter (see Pilatus) 
PC-7 Turbo-Trainer (see Pilatus) 
Phantom, F-4/D/F (see 
Boeing/McDonnell Douglas) 
Pilatus 
PC-6 Turbo-Porter: 150, 151 
PC-7 Turbo-Trainer: 11, 148, 149, 150, 
151 
Pilatus Britten-Norman BN-2 Islander: 


Pioneer (see Scottish Aviation) 
Piper 
PA-18 Super Cub: 53 
PA-28-235 Cherokee: 53 
Poland 
Air Force (Polskie Wojsko Lotnicze - 
PWL): 135 
Predator, RO-1A (see General Atomics) 
Principe de Asturias: 97, 101 
Project 205 and 206 submarines: 
110-111 
Provost (see Hunting-Percival) 
Prowler, EA-6B (see Northrop 
Grumman) 
Pucara (see FMA) 
Puma, SOCAT (see IAR Brasov) 
Puma (see Aérospatiale) 
Puma HC.Mk 1 (see 
Westland/Aérospatiale) 


QF-4 (see Boeing/McDonnell Douglas) 
QF-106 (see Convair) 


Rahmat: 150 
Raptor, F-22 (see Lockheed Martin) 


Raytheon 

King Air 200T: 145, 146, 148, 150 
MQM-107: 82 

T-1 Jayhawk: 28 

T-6A Texan Il: 14, 29 

T-34C: 27 

T-34 Turbo-Mentor: 27, 28 
RC-135/W (see Boeing) 
Regional Jet (see Canadair) 


Reims Aviation F 406 Vigilant SURMAR: 
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RF-5 (see Northrop Grumman) 

RF-111C (see Lockheed Martin) 

Rivet Joint, RC-135W (see Boeing) 

Rivet Rider, EC-130E (RR) (see 
Lockheed Martin) 

RJ (see Canadair) 

Rockwell 

B-1B: 14 

CT-39G Sabreliner: 12 

OV-10: 144 

T-2C Buckeye: 27, 27, 28, 29, 29 

T-39G Sabreliner: 27, 28, 28 

T-39N Sabreliner: 27, 28, 28 

T-39 Sabreliner: 27, 28, 29 

Romania 

Air Force (Fortele Aériene Romane — 
FAR): 36-51, 102-107 

Government Flight: 135 

Rooivalk CSH-2 (see Denel) 

Rotterdam, HNLMS: 16, 19 

RO-1A Predator (see General Atomics) 

Ruslan, An-124 (see Antonov) 

Russia 

Air Force: 132, 133 


S-61/A (see Sikorsky) 
S-70 (see Sikorsky) 
S-92 (see Sikorsky) 
S-102 (see Letov) 
$.211 (see Aermacchi) 
SA 316/319 Alouette III (see 
Aérospatiale) 
SA 321G Super Frelon (see 
Aérospatiale) 
Saab JAS 39 Gripen: 4, 10 
Saab/BAE Systems 
JAS 39B Gripen: 6 
JAS 39 Gripen: 4, 5, 6 
Sabre Mk 32, CA-27 (see 
Commonwealth) 
Sabreliner (see Rockwell) 
Salon, Il-18S (see Ilyushin) 
‘Salon’ (see Ilyushin ||-62M) 
‘Salon’ (see Tupolev Tu-154M) 
‘Salon 1st Class’ (see Yakovlev Yak-40) 
San Giorgio, ITS: 16, 19, 22 
Scharnhorst: 98 
Schweizer HKP 5B (300C): 56, 57, 57, 
58 
Scimitar (see Supermarine) 
Scottish Aviation 
Pioneer: 144 
Twin Pioneer: 144 
Seafire (see Supermarine) 
Sea Fury (see Hawker) 
Sea Gladiator (see Gloster) 
Sea Harrier (see BAE Systems) 
Seahawk, S-70B (see Sikorsky) 
Sea Hawk (see Hawker (Armstrong 
Whitworth)) 
Sea Hornet (see de Havilland) 
Sea Hurricane (see Hawker) 
Sea King (see Westland) . 
Sea Knight, CH-46E (see Boeing 
Helicopters) 
Sea Vixen (see de Havilland) 
Senior Hunter, EC-130E (SH) (see 
Lockheed Martin) 
Sentry AWACS, E-3 (see Boeing) 
SEPECAT 
Jaguar: 7, 10, 33, 76, 92 
Jaguar A: 31 
Jaguar EB: 11, 11 
Jaguar ES: 11 
Jaguar GR.1A/B: 7 
SEPECAT/BAE Systems Jaguar 
International: 10 
SF,260M (see Aermacchi) 
SF.260WS Warrior (see Aermacchi) 
SH-2G Super Seasprite (see Kaman) 
SH-14D Lynx (see GKN Westland) 


SH 89 (see CASA) 
Sheffield, HMS: 68 
Shooting Star, T-33 (see Lockheed) 
Short Skyvan 3M: 156 
Shreveport, USS: 16, 19 
SIAI-Marchetti aircraft (see Aermacchi) 
Sikorsky 
CH-53: 16, 26 
CH-53E Super Stallion: 6, 22, 22, 23 
CH-60S: 14 
MH-53E: 21 
MH-60G Pave Hawk: 13-14 
MH-60K: 21, 21 
S-61A: 58-59 
S-61A-4 Nuri: 148 
S-61 Nuri: 147, 148, 150 
S-70A: 9, 147, 148 
S-70A-9 Blackhawk: 25, 26, 26 
S-70 Blackhawk: 58 
S-70B Seahawk: 97 
S-92: 58 
UH-60 Black Hawk: 21 
UH-60L Black Hawk: 14 
Singapore 
Republic of Singapore Air Force: 
152-157 
Sir Bedivere, RFA: 16 
Sir Geraint, RFA: 16 
Sir Percivale, RFA: 16 
Skyhawk (see Boeing/McDonnell 
Douglas) 
Skylane, 182S (see Cessna) 
Skyvan 3M (see Short) 
SL-18 (see Ilyushin) 
SME Aerospace MD3-160 AeroTiga: 11, 
148, 149 
"Snipers over Yuma’: 136-141, 
136-141 
SOCAT Puma (see IAR Brasov) 
Soim, IAR-99 (see Avioane Craiova) 
Soviet Union 
Air Force (VVS): 108, 109, 132, 133 
Naval Air Arm (AVMF): 108-110, 116, 
117, 122, 123, 126, 127, 132-134 
Spartan, C-27J (see Alenia/Lockheed 
Martin) 
Special Edition (see Canadair) 
Spitfire (see Supermarine) 
SR-71A/B (see Lockheed Martin) 
Sri Indera Sakti: 150 
Sri Inerapura: 150 
Starfighter, F-104 (see Lockheed Martin) 
StarLifter, C-141B/C (see Lockheed 
Martin) 
Stationair, 206 (see Cessna) 
Stratotanker, KC-135R (see Boeing) 
Strike Eagle, F-15E (see Boeing/ 
McDonnell Douglas) 
Strikemaster Mks 81/82/84 (see BAC) 
Su-15 et seq (see Sukhoi) 
Success, HMAS: 26 
Sukhoi 
Su-15TM ‘Flagon-F': 115, 129 
Su-24 'Fencer’: 129 
Su-25TK ‘Frogfoot': 9-10 
Su-25UB: 9-10 
Su-27 ‘Flanker’: 9, 10-11, 12 
Su-27 'Flanker-B’: 117 
Su-27K/33: 6 
Su-27PU: 10 
Su-30K: 10, 12 
Su-30MKI: 10 
Su-30MKK: 10-11 
T-4: 127 
Super Cub, PA-18 (see Piper) 
Super Frelon, SA 321G (see 
Aérospatiale) 
Super Hornet, FA-18E/F (see Boeing/ 
McDonnell Douglas) 
Super Lynx 300 (see Westland) 
Supermarine 
Attacker: 98 
Scimitar: 98, 99 
Seafire: 99, 100 
Seafire FR.Mk 47: 98 
Seafire Mks XV/XVII: 98 
Spitfire: 99 
Super Puma, AS 332M1 (HKP 10) (see 
Eurocopter) 
Super Puma, NAS-332 (see IPTN) 
Super Puma (see Aérospatiale) 
Super Seasprite, SH-2G (see Kaman) 
Super Skyhawk (see Boeing/McDonnell 
Douglas) 


Super Stallion, CH-53E (see Sikorsky) 
SURMAR, F 406 Vigilant (see Reims 
Aviation) 
Sweden 
Coastguard (Kustbevakningen): 56 
Defence Forces Helicopter Wing 
(Férsvarsmaktens 
Helikopterflottilj): 54-59 
Sydney, HMAS: 26 


T 


T-1 Jayhawk (see Raytheon) 

T-2C Buckeye (see Rockwell) 

T-4 (see Sukhoi) 

T-6A Texan II (see Raytheon) 

T-33 Shooting Star (see Lockheed) 

T-34 Turbo-Mentor (see Raytheon) 

T-38 Talon (see Northrop Grumman) 

T-39/G/N Sabreliner (see Rockwell) 

T-45 Goshawk (see McDonnell 

Douglas/BAE Systems) 

TA-4 (see Boeing McDonnell Douglas) 

Talon, T-38 (see Northrop Grumman) 

TAV-8A/S Harrier (see BAE Systems) 

Tebuan, CL-41G (see Canadair) 

Texan Il, T-6A (see Raytheon) 

TF-104G-M (see Aeritalia/Lockheed 
Martin) 

Thailand 

Royal Thai Navy: 97, 101 

‘Ticonderoga'-class air defence cruiser: 

26 





Tiger (see Eurocopter) 

Tiger Il, F-SE/F (see Northrop Grumman) 

TigerEye, RF-5/E/S (see Northrop 
Grumman) 

TigerGazer, RF-5E (see Northrop 
Grumman) 

Tigre III, F-5E/F (see Northrop 
Grumman) 

Titan, 404 (see Cessna) 

TLP (Tactical Leadership 
Programme) - AIRCENT’s 
Leadership School: 30-35, 
30-35 

Tobruk, HMAS: 26 

Tomcat, F-14/A/B (see Northrop 
Grumman) 

Tornado (see Panavia) 

Toros, An-24LR (see Antonov) 

Transall C.160: 26 

TriStar (see Lockheed Martin) 

Tskylon, II-18 (see Ilyushin) 

TSR.2 (see BAC) 

Tu-16 et seq (see Tupolev) 

Tupolev 

Tu-16R ‘Badger-E/F’: 113 
Tu-16T ‘Badger-A’: 126 
Tu-22M-3 ‘Backfire’: 10 
Tu-22M3 'Backfire-C’: 117, 132 
Tu-22M ‘Backfire’: 6, 127, 128 
Tu-95MS-6 ‘Bear-H’: 109, 122 
Tu-95MS ‘Bear-H': 6 

Tu-104 ‘Camel’: 108 

Tu-124 ‘Cookpot’: 128 
Tu-124Sh-1/2: 128 

Tu-126 ‘Moss’: 124 

Tu-134A ‘Crusty’: 128 
Tu-134AK;: 134, 135 
Tu-134Sh-1/2: 128 
Tu-134UBL: 6 

Tu-142 ‘Bear’: 108, 117 
Tu-142 ‘Bear-F': 123, 126, 127, 134 
Tu-142M ‘Bear-F': 10 
Tu-142M ‘Bear-F Mod’: 127, 130 
Tu-154 ‘Careless’: 121 
Tu-154M ‘Salon’: 134, 135 
Tu-160 ‘Blackjack’: 6, 129 
Tu-204: 128 

Turbo-Mentor, T-34 (see Raytheon) 

Turbo-Porter, PC-6 (see Pilatus) 

Turbo-Trainer, PC-7 (see Pilatus) 

Tutor, G115E (see Grob) 

Twin Pioneer (see Scottish Aviation) 

Twin Squirrel, AS 355N (see Eurocopter) 

Typhoon (see Eurofighter) 


U 


U206 (see Cessna) 

UH-1B/H/N (see Bell) 

UH-1HP Huey II (see Bell Helicopter 
Textron) 


UH-60/L Black Hawk (see Sikorsky) 
United Kingdom 
Defence Evaluation & Research 
Agency (DERA): 100 
Joint Force 2000: 7, 22, 82, 87, 88, 90, 
91 
Joint Helicopter Command: 7 
Royal Air Force: 68, 87, 88, 89 
Royal Navy: 60, 64, 66, 83, 89, 90, 92, 
98-100 
Fleet Air Arm: 64-68, 73-74, 82, 83, 
84, 88, 92, 93, 98-101 
Royal Marines: 17, 19, 22 
United States 
Marine Corps 
VMFT-401 ‘Snipers’: 136-141 
Navy 
VT-86 'Sabrehawks': 27-29 


V 


VAAC Harrier T.Mk 4 (see BAE 
Systems) 
VC10 (see Vickers) 
VC10 C.1K/K.2/3/4 (see BAE Systems) 
Verto! CH-113 Labrador: 13 
Vickers VC10: 33 
Victorious, HMS: 99 
Vigilant SURMAR, F 406 (see Reims 
Aviation) 
Vikrant, INS: 101 
Viraat, INS: 96, 101 
VPK MAPO/Mikoyan 
MiG-21-93: 24, 25, 50 
MiG-29/izdeliye 9.14: 25 
MiG-29K ‘Fulcrum’: 24 
MiG-29SMT/UBT: 6, 24 
MiG-31BM: 6, 24-25, 24 
MiG-31E ‘Foxhound’: 25, 25 
MiG-AT: 24 


Ww 


WAH-64D (see GKN Westland/Boeing 
Helicopters) 
Warrior, SF.260WS (see Aermacchi) 
‘Wasp'-class amphibious ship: 16, 19 
Wasp HAS.Mk 1 (see Westland) 
WC-130J (see Lockheed Martin) 
Wessex HC.Mk 2 (see Westland) 
Westland 
Commando HC.Mk 4: 7 
Lynx: 16, 17, 19, 20, 22 
Lynx AH.Mk 7: 18, 19, 22, 23 
Lynx HAS.Mk 3: 23 
Lynx HMA.Mk 8: 23 
Navy Lynx: 23 
Sea King: 16, 19, 20, 22, 101 
Sea King AEW.Mk 2: 76, 77, 88 
Sea King AEW.Mk 7: 90 
Sea King HAR.Mk 3: 7 
Sea King HAS.Mk 6: 88 
Sea King HC.Mk 4: 16, 17, 18, 18, 19, 
21,22 
Sea King Mk 43: 58-59 
Sea King Mk 50A: 26, 26 
Super Lynx 300: 150, 151 
Wasp HAS.Mk 1; 150, 151 
Wessex HC.Mk 2: 7 
Westland/Aérospatiale Puma HC.Mk 1: 
7 


Westland/Agusta EH 101: 58 
Whidbey Island, USS: 16 
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Yakovlev 
Yak-17UTI: 44 
Yak-23: 44 
Yak-38: 62, 63, 64 
Yak-40 ‘Salon 1st Class’: 128 
Yak-42: 129 
Yak-52: 44, 44 
YAL-1A (see Boeing) 
YAV-8B (see McDonnell Douglas/BAE 
Systems) 
Yugoslavia 
Air Force (Jugoslovenko Ratno 
Vazduhoplovstvo — JRV): 135 


Zz 


Zebra (izdeliye 40), \|-22M-11 (see 
Ilyushin) 
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